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Abstract 
The sciatic nerve is the largest nerve in the human body giving both 
motor and sensory innervations to the lower limb. It can be affected in chronic 
diseases, such as diabetes, or compressed anatomically by structures such as 
piriformis and aneurysms leading to sciatica or paralysis of the lower limb. The 
current study therefore focuses on the arterial supply of the sciatic nerve as well 
as its course. Embryologically, the sciatic nerve is supplied via the axial artery 
during the first trimester. As the axial artery regresses, the iliac system 
develops. A failure of sciatic artery regression leads to several variations of 
pelvic and femoral arteries, with a risk of iatrogenic injury/trauma for those 
patients undergoing pelvic, gluteal and thigh surgical procedures. An 
understanding of the variability of the pelvic arteries in relation to a coexistent 
sciatic artery will provide an appropriate background for clinicians. The present 
study proposes a new theory of sciatic artery development and persistence, as 
well as new theories for the superior and inferior gluteal, internal pudendal and 
obturator arteries. The thesis is in two parts: first an anatomical study on the 
dissection of 171 cadavers including the pelvic, gluteal and thigh regions to 
observe (i) the patterns of the arteries these regions, and (ii) the course of the 
sciatic nerve. With variable course of sciatic nerve, there is a variability of its 
blood supply. Moreover, it includes a new classification of sciatic nerve with 
respect to clinical implications. The thesis clarifies the origins of the sciatic 
artery and its course. The second part is a literature review of sciatic artery 
aneurysm cases in 171 patients, which clarifies the risk of aneurysm, together 
with its incidence with respect to pathologic finding and associated disorders.  
Radiologists have to be aware of the internal iliac artery classifications to 
be able to alert general surgeons, orthopaedic surgeons, obstetricians, 
gynecologists, and urologists so that they can improve patient management. 
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Introduction 
The sciatic nerve (L4, 5, S1, 2, 3) is the largest nerve in the body terminating as the 
tibial and common peroneal nerves. It has formed by the lumbosacral within the pelvis and 
it leaves via the greater sciatic foramen inferior to the lower border of piriformis descending 
posterior to the superior and inferior gemeli, obturator internus and quadratus femoris 
running between the ischial tuberosity and greater trochanter: in about 10% of individuals 
the common peroneal nerve emerges superior to piriformis.  The sciatic nerve has no 
branches in the gluteal region; it supplies skin and muscles of the leg (Carter 1867; 
Sharpey et al 1867; Wilson 1868; Merland and Chiras 1981; Masquelet et al 1993; Fritsch 
and Kühnel 2005; Standring 2005; Lynch et al 2006; Strauch et al 2009).  
Historically, the sciatic nerve has been associated with a sciatic artery supply 
during the earlier phase of embryonic life (Senior 1920; Cowie et al 1960; Blair and Nandy 
1965; Youngson et al 1980). Based on a series of papers, the sciatic artery is said to 
regress as soon as the femoral system develops (Senior 1920; Donovan and sharp 1984; 
Shelby and Brantley 1993; Ishida et al 2005; Jung et al 2005; Sidway 2005; van Hooft et al 
2009). On the other hand, failure of sciatic artery regression results from partial or 
complete non-development of the femoral system. Therefore, it becomes prominent in 
adult life being either a major or minor artery supplying the lower limb. Green (1832) was 
the first to report the sciatic artery anatomically during dissection. The sciatic artery is 
frequently discovered incidentally based on a symptomatic patient on regular follow up for 
ischaemic limb disease or peripheral vascular disease (Juillet et al 1980; Johansson 1990; 
Ikezawa et al 1994; Savov and Wassilev 2000; Hsu et al 2005; Maldini et al 2002; Kritsch 
et al 2006; van Hooft et al 2009) due to aneurysmal compression of the sciatic nerve 
leading to atypical sciatica (Mazet et al 2006). A radiological study usually precedes the 
final diagnosis and treatment (Noblet et al 1988; Shimono et al 1995; Samson et al 2004; 
Jung et al 2005; Como et al 2005; Hayashi et al 2006).  
Based on a series of radiological studies the sciatic artery has been defined as an 
extremely rare congenital anomaly, estimated to be present between 0.025% and 0.04% 
of the general population (Pirker and Schmidberger 1972; Greebe 1977; Donovan and 
Sharp 1984), based on angiographic studies (Shelby and Brantley 1993; Ikezawa et al 
1994; Donovan and Sharp 1984). Several names have been given to the sciatic artery 
including axial, ischiatic or persistent sciatic artery or ischiopopliteal arterial trunk (Papon 
et al 1999). In addition, the inferior gluteal artery has been proposed to be a remnant of the 
sciatic artery (Senior 1920; Mandell et al 1985; Shinozaki et al 1998; Sagić et al 2008) 
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which frequently gives an ischiadic branch to the sciatic nerve in the gluteal region in adult 
life (Schafer and Thane 1892; Latarjet 1929; Brash 1951; Carter 1867; Sharpey et al 1867; 
Wilson 1868; Williams et al 1979). As a result, the sciatic artery is a prolongation of the 
inferior gluteal artery anatomically leaving the pelvic cavity through the greater sciatic 
foramen in the company of the sciatic nerve and other structures (Brantley et al 1993; 
Gabelmann et al 2001; Kurtoglu and Uluutku 2001). In addition, several arteries may 
supply the sciatic nerve during its course. Consequently, investigation of the arterial supply 
of the sciatic nerve is necessary clinically to clarify several diseases which mimic sciatica 
in cases of occlusion either with or without aneurysm of these arteries. Although, one or 
more branches may arise from the sciatic artery, clinically it is necessary to raise it to 
increase awareness by clinicians, radiologists and surgeons during operative procedures 
in orthopaedics, obstetrics and gynaecology. The clinician must be aware of the possibility 
of the sciatic artery with other major vessels. In this study, the variability of arteries within 
the pelvis is presented according to individual specimens as well as to the population a 
whole. It also includes a comparison between sexes of all arteries as well as their 
branches. The findings will be discussed in relation to previous studies. Variations will be 
discussed embryologically and classified anatomically to improve understanding of these 
variations clinically. Classification of the internal iliac artery will assist radiologists to 
diagnose variations clearly leading to the avoidance of iatrogenic injury. 
 
Literature review  
This study focuses on several arteries that may supply the sciatic nerve therefore 
this review includes two regions pelvic and gluteal. In the pelvic region, a review of the 
origin, branches and course of the internal iliac artery is included. According to current 
sciatic artery theories, the sciatic artery regresses as the femoral system develops. 
Consequently, a review of the femoral artery branches in terms of the origin, organisation 
and branches which may vary in cases of coexistence of sciatic artery is included.  Due to 
the coexistence of a sciatic artery, which is an extra artery, this may modify the usual 
anatomical distribution of the internal and external iliac arteries. Therefore reviewing the 
embryology, origin, course and branches of these arteries is a major part of this study. As 
the internal iliac artery (IIA) and external iliac artery (EIA), which continues as femoral 
artery just below the mid inguinal ligament, are branches of the common iliac artery, this 
review begins with the common iliac artery. 
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Common iliac artery: 
In 1867, Carter described the abdominal aorta bifurcating into right and left 
common iliac arteries (CIA) at the level of L4. However, the level of bifurcation varies from 
as high as L3 to as low as L5 (Wilson 1868).The right CIA passes more obliquely 
compared to the left. The structures anterior to the right IIA are the peritoneum, ileum, 
sympathetic nerve branches and right ureter whereas the posterior structure are the fifth 
lumbar vertebrae and the two common iliac veins (CIV). The left CIA is covered anteriorly 
by the peritoneum, rectum, sympathetic nerve branches and left ureter. Each common iliac 
artery divides into external and internal iliac arteries. The CIA gives several small branches 
to supply the peritoneum, psoas major and the ureter (Carter 1867; Wilson1868). Rarely, 
the common iliac artery descends into the lesser pelvis without bifurcating and continues 
posteriorly to the first sacral nerve which divides into large branches are median sacral 
artery and the superior gluteal artery (Okamoto et al 2004). This artery also gives off 
branches inside the pelvis and continues as external iliac artery ending as a femoral artery 
(Okamoto et al 2004). This shows that the CIA does not necessarily bifurcate as expected. 
An earlier study by Dumanian et al (1965) identified a case of congenital absence of the 
common iliac, external and common femoral arteries. Mansfield and Howard (1964) 
reported a case of bilateral congenital absence of the common iliac artery, while Dabydeen 
et al (2008) found unilateral congenital absence of the common iliac artery. The aorta 
divided directly into two internal iliac arteries and two external iliac arteries (Mansfield and 
Howard 1964). This phenomena has been called quadrafurcation of the aorta by Greebe 
(1977). In addition, Kara et al (2008) found that the internal and external iliac arteries arise 
earlier from the descending abdominal aorta in cases of congenital absence of the 
common iliac artery. Furthermore, congenital absence of the common iliac artery and other 
arteries may be replaced and compensated for by a collateral circulation (Dabydeen et al 
2008). According to Senior (1920), the umbilical artery gives a sciatic artery dorsally as its 
ventral branch forms the external iliac and femoral arteries. Later, the sciatic artery 
becomes the inferior gluteal, popliteal and peroneal arteries. Therefore, the early part of 
the umbilical artery becomes the common iliac artery (Dabydeen et al 2008). In one case, 
the sciatic artery was a direct continuation of the common iliac artery, which does not fit 
with Senior’s theory due to congenital absence of the external iliac artery (Sabanciogullari 
et al 2011). 
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The External iliac artery (EIA): 
The EIA is larger than the IIA and usually arises from the CIA at the L4 level 
(Figure 1.1). According to Kambe et al (2003) the relation of the EIA to the anteroinferior 
iliac spine is that the right EIA is more anterior and closer than the left. These authors also 
estimated the distance between the EIA and anteroinferior iliac spine and found it was a 
shorter in females (average 31.7 mm) than in males (average 38.2 mm). The EIA passes 
inferolateral and parallel to the oblique direction of psoas major and becomes the femoral 
artery beyond the middle of the inguinal ligament (Figure 1.2). One reason for the EIA 
having an oblique course was clarified by Pillet et al (1982) who described branches 
supplying psoas major in 75% of cases. These branches are numerous and slender and 
arise from a single large-calibre vessel known as the principal artery of psoas major 
(Figure 1.3). 
The EIA may give other small branches during its course as reported by Okamoto 
et al (2005) who described variations in course of as it passes posterior to the first sacral 
nerve giving one of two small branches toward the root of the first sacral nerve. Usually, 
the EIA gives two important branches, the inferior epigastric and deep Iliac circumflex 
artery which both supply the anterior abdominal wall (Standring 2005) (Figure 1.2). Other 
studies report that the inferior epigastric artery arises from the femoral artery rather than 
EIA (lipshutz 1916; Bergmann 1988; Nasu and Chiba 2009). 
 
 
Figure 1.1: The common iliac artery bifurcates into external 
and internal iliac artery at the level of L5 (Figure has been 
taken from Okamoto K, Wakebe T, Saiki K, Nagashima S. 
(2005) Consideration of the potential courses of the common 
iliac artery. Anatomical Science International 80(2):116-9). 
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The deep inferior epigastric and deep circumflex iliac arteries supply rectus 
abdominis and internal oblique, respectively (Ramasastry et al 1989). The latter two 
arteries also assist in the collateral circulation in cases of proximal or distal thrombosis at 
the CIA bifurcation.  The EIA gives branches to the abdominal wall, the inferior epigastric 
artery anastomoses with the superior epigastric artery, branch of the internal thoracic, and 
with the lower intercostal arteries when the deep circumflex iliac artery has anastomosed 
with the ascending branch of the lateral femoral circumflex artery, lumbar and inferior 
epigastric arteries (Standring 2005). Not only does the EIA supply the anterior abdominal 
wall muscles but also shares in the supply to part of the thigh muscles (tensor fascia lata), 
together with gluteal and deep femoral arteries. The latter muscle has a major supply from 
the lateral circumflex femoral artery which can be useful for the trochanteric area 
(Mairesse et al 1981). 
 
Figure 1.2: The common femoral artery is a direct continuation 
of the external iliac artery starting at the middle of the inguinal 
ligament. The inferior epigastric and obturator arteries arise 
independently from the external iliac artery. (Figure has been 
taken from Lee JT, Bongard FS (2001) Abdominal vascular 
trauma. In Rutherford RB, Cronenwett JL (eds): Decision 
Making in Vascular Surgery. Philadelphia, WB Saunders, pp 
324–331). 
 
As a variation the EIA, it may give branches which usually originate from other 
arteries or trunks, e.g. iliolumbar or aberrant obturator (20%) (Daeubler et al 2003) (Figure 
1.2) from its medial side. The EIA gives an unusual common arterial trunk in 1% of 
newborns. This trunk is located 1cm proximal to the inguinal ligament and divided into 
ascending and descending branches. The ascending branch gives the obturator and 
inferior epigastric arteries, whereas the descending branch is the profunda femoris giving 
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the medial circumflex femoral (Bilgiç and Sahin 1997) (Figure 1.4). In cases of occlusion of 
the terminal end of the abdominal aorta, the collateral pathways are chiefly via the inferior 
mesenteric and ischiatic arteries and through the lumbar, iliolumbar and gluteal arteries 
whereas the collateral circulation is via the gonadal (spermatic or ovarian) artery, the 
external pudendal and middle sacral arteries in iliac tract occlusion case (Macchi et al 
1996). This may explain other variations in the collateral circulation between the pelvis and 
abdominal wall or lower limb via anastomoses of branches of external iliac artery trunk. 
The collateral circulation in the case of iliofemoral tract occlusion is maintained by the 
internal and external pudendal arteries and by the iliolumbar, obturator, gluteal and 
circumflex iliac arteries (Macchi et al 1996). From a clinical point of view, the EIA has an 
open collateral circulation with the IIA and femoral artery providing blood to the structures, 
even with persistent thrombotic occlusion, which may lead to lower limb ischaemia or 
infarction.  
 
 
Figure 1.3: The external iliac artery runs obliquely parallel to psoas major. The external iliac 
artery supplies the muscle via several small muscular branches. Occasionally, the external iliac 
artery gives a prominent muscular branch supplying psoas (Figure has been taken from 
Standring S, editor. (2005) Gray’s Anatomy. 39th edi. Livingstone). 
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Congenital absence of the external iliac artery was first noted by Howard et al 
(1957) who reported its absence associated with common and internal iliac arteries. He 
also reported the absence of the external iliac and common femoral arteries indicating a 
linkage with their embryological development. Moreover, congenital atresia of the external 
iliac artery has been observed by Cowie et al (1960), Appleberg (1975) and Harikrishnan 
et al (2001). In cases of congenital absence of the external iliac artery this has been 
compensated for by continuation of the internal iliac artery as a common femoral artery 
(Koyama et al 2003; Link et al 2009) or by a collateral circulation (Cowie et al 1960; 
Dumanian 1965) arising from the coeliac, superior mesenteric, inferior mesenteric, renal, 
common iliac and internal iliac arteries (Cowie et al 1960; Harikrishnan et al 2001) or by 
inferior epigastric, deep circumflex iliac arteries and the contralateral common femoral 
artery (Dabydeen et al 2008). Compensation of a hypoplastic external iliac artery is by 
hyperplasia of the internal iliac artery (Abularrage et al 2009). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Congenital anomalies involving the external iliac artery can be classified into three 
forms (Tamisier et al 1990). The first form includes variability of the origin and course of 
the external iliac artery, e.g. the external iliac artery arising from the aorta instead of an 
absent common iliac artery (Greebe 1977; Kara et al 2008). The second form is 
hypoplasia or atresia of the external iliac artery associated with the presence of a sciatic 
artery. The third form is isolated hypoplasia or atresia of the external iliac artery leading to 
peripheral vascular disease (Intermittent claudication) secondary to congenital absence of 
Figure 1.4: A common trunk of 
external iliac artery gives ascending 
and descending branches which are 
the obturator and inferior epigastric 
and deep femoral arteries 
respectively.  (A ventral view of the 
thigh showing a. external iliac artery 
branches; b. common arterial trunk; 
c. deep femoral artery; d. obturator 
artery; e. medial circumflex femoral 
artery; f. superficial femoral artery). 
(Modified image has been taken 
from Bilgiç S, Sahin B. Rare arterial 
variation: a common trunk from the 
external iliac artery for the 
obturator, inferior epigastric and 
profunda femoris arteries. Surg 
Radiol Anat. 1997; 19(1):45-7). 
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the iliac arteries (Dumanian et al 1965). In disappearance of the proximal part of the 
external iliac artery (i.e. congenital absence), the collateral circulation compensates for the 
missing part. However, the collateral circulation (inferior epigastric, deep circumflex iliac 
and the contra lateral common femoral arteries) result in redevelopment of the distal 
portion of the external iliac and common femoral arteries (Dabydeen et al 2008). In one 
case of congenital absence of the external iliac artery reported by Shortell et al (1998), the 
internal or common iliac artery continued anteriorly to supply the lower limb. Shortell et al 
(1998) put forward a new sciatic artery hypothesis explaining the reported arterial 
anomaly. In the early embryo, the infrarenal aorta gives the sciatic artery which runs 
dorsally and the large internal iliac artery which runs ventrally. As the external iliac artery 
regresses, the sciatic artery supplies the lower limb until the femoral system develops. 
Shortell et al (1998) try to explain this anomaly which share with the sciatic artery some 
feature such aneurysm and tortuous course, but different aspect in their course. 
 
The Internal iliac artery (IIA): 
In 1825, Herbert stated that the internal iliac artery (IIA) is a branch of the common 
iliac artery (CIA). The internal iliac artery (hypogastric artery) is the main artery of the 
pelvis but is shorter, thicker and smaller than the external iliac artery (Figure 1.5). During 
embryological development the IIA appears as a continuation of CIA before EIA 
development and is twice large: it’s length varies from one to two inches. It arises at the 
bifurcation of the common iliac artery anterior to the lumbosacral junction (L5/S1) and 
descends along the convexity over the anterior (ventral) surface of the sacrum to the 
superior border of the greater sciatic foramen (Figure 1.5). Therefore, aneurysm of the 
internal iliac artery may lead to sciatic pain (Soimakallio and Oksala 1982) as a result of 
compression of the nerve roots by the aneurysm itself (Clarke and McCollum 1983). 
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Figure 1.6: The internal iliac artery usually divides into 
anterior and posterior trunks (divisions) (Figure has 
been taken from Bergman RA, Thompson SA, Afifi AK, 
Saadeh FA. (1988) Compendium of human anatomic 
variation: catalog, atlas and world literature. Baltimore, 
Urban and Schwarzenberg.86). 
 
 
 
Generally, the internal iliac artery supplies the pelvis including the walls and 
viscera, as well as the perineum, hip, gluteal region and medial (adductor) compartment of 
the thigh. Ligation of the IIA to control intrapelvic haemorrhage may be associated with 
avascular necrosis (Obaro and Sniderman 
1995). According to a study by Najima et al 
(1999) on the blood supply to the greater 
trochanter, one of the major arteries was 
found to be a branch of internal iliac artery. 
Yasunaga et al (2000) also identified a 
branch of the internal iliac artery supplying 
the hip region in three of fifteen joints 
studied. The internal iliac artery therefore 
plays a vital role in providing a blood supply 
to the hip region. The IIA anteriorly is 
covered by peritoneum and the ureter as it 
crosses it at pelvic brim, whereas the 
structures passing posteriorly are the 
internal iliac vein (IIV), lumbosacral trunk 
and piriformis (Carter 1867; Wilson1868).  
Previously, Herbert (1825) in an older description of the IIA divisions did not refer to 
anterior and posterior trunks, rather he described the trunk as having numerous branches 
classified into the internal surface of the pelvis, pelvic viscera and extrapelvic branches. 
The first classified branches to the internal surface of pelvis are the iliolumbar artery and 
Figure 1.5: The common iliac artery 
bifurcates into internal artery and 
external iliac arteries at the lumbosacral 
articulation (L5/S1) and terminates at 
superior border of the greater sciatic 
foramen. It varies from an inch to two 
inches in length (Angio CT (3D) . 1 
superior gluteal artery, 2 common 
anterior gluteal–pudendal trunk, 3 
internal pudendal artery, 4 inferior 
gluteal artery, 5 obturator artery (Figure 
has been taken from Bilhim T, Pisco 
JM, Furtado A, Casal D, Pais D, 
Pinheiro LC, O'Neill JE. (2011) Prostatic 
arterial supply: demonstration by 
multirow detector Angio CT and 
Catheter Angiography. Eur Radiol, 
21(5):1119-26. Epub 2010 Nov 30. 
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Figure 1.7: The internal iliac artery is infrequently divided 
into three trunks (Figure has been taken from Bergman RA, 
Thompson SA, Afifi AK, Saadeh FA. (1988) Compendium of 
human anatomic variation: catalog, atlas and world 
literature. Baltimore, Urban and Schwarzenberg.86). 
lateral sacral artery. The second classified branches to pelvic viscera are hypogastric 
artery or umbilical, vesical and middle 
rectal arteries. The third classified 
branches are the gluteal artery, sciatic 
artery, internal pudendal and obturator 
arteries. Then, Power (1862) gave a 
different classification, which were 
internal and external arteries based on 
whether they remain inside or were 
distributed outside the pelvis, 
respectively. The first class has a 
different classification in males to 
females. In males, the internal arteries 
are iliolumbar, lateral sacral, middle 
rectal, vesical and umbilical arteries. In 
females, this class has same division 
except it has additional branches 
which are vaginal and uterine arteries. 
The second class is external arteries 
are gluteal, pudendal (pudic), sciatic 
and obturator artery.  
More recent authors have 
classified the internal iliac artery branches into visceral branches supplying the urinary 
bladder, prostate, seminal vesicles, ejaculatory ducts and rectum in males, and the urinary 
bladder, ovaries, uterus, vagina, urethra and rectum in females (Testut 1948; Williams 
1995). In addition, previous studies have also classified the internal iliac artery branches 
supplying the gluteal region, posterior and medial compartment of thigh and hip joint 
(Fredet 1899; Rouviere 1967) into the extrapelvic branches of the internal iliac artery. 
These previous classifications have not been used to any great extent because of 
deficiencies in their descriptions; for example, some of arteries supply both intra and 
extrapelvic structures. Also, according to the variability of branches in males and females 
the vesical artery has no comprehensive description, with it also being described as giving 
the spermatic artery as a branch. As a result, the vesical artery could be an external or an 
internal artery as the spermatic artery supplies extrapelvic structures. 
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The IIA has been described as dividing into two trunks, anterior and posterior 
trunks (Carter 1967; Sharpey et al 1867; Wilson1868) in 60% of cases (Merland and 
Chiras 1981) (Figure 1.6). However, based on a radiological review of 197 cases Pelage et 
al (1999) established a classification of the internal iliac artery reporting that it terminated 
as two main trunks (anterior and posterior) in 77% of cases (Figure 1.6) and into three 
main trunks in 14% of cases including posterior branches (Figure 1.7), a common trunk of 
the internal pudendal and inferior gluteal artery and genitourinary branches. Although, 
Yamaki et al (1998) reported that the artery divided into a common trunk with the superior 
gluteal artery instead of the genitourinary branches (80%). In addition, Pelage et al (1999) 
stated that in 3% of cases the internal iliac artery has four or more terminal divisions, in 4% 
of cases the internal iliac artery remains as a single main trunk, while in 2% of cases the 
internal iliac artery had no systematic termination. 
The internal iliac artery had been classified by Jastschinski (1891) into three 
groups based on size of artery. The first group of large calibre arteries are the superior 
gluteal, inferior gluteal and internal pudendal arteries; the second group of medium calibre 
arteries is the obturator artery; the third group of small calibre arteries are iliolumbar and 
lateral sacral arteries. The internal iliac artery has been also described Adachi (1928) into 
5 types (Table 1.1.). 
 
Table 1.1: Adachi 1928 classification 
Type I The superior gluteal artery arose independently from the internal iliac artery 
whereas the inferior gluteal and internal pudendal vessels arose from a 
common trunk into two forms above and below the pelvic floor which are 
Type Ia and Type lb. respectively. 
Type II The superior and inferior gluteal arteries arose from a common trunk 
whereas the internal pudendal artery arose independently. The gluteal 
common trunk divide into two forms above and below pelvic floor which are 
Type IIa and Type Ilb. respectively. 
Type III The superior and inferior gluteal arteries and the internal pudendal artery 
arose from the internal iliac artery independently 
Type IV The superior and inferior gluteal arteries and the internal pudendal artery 
arose from a common trunk of the internal iliac artery.  
Type V The internal iliac artery trunk gives the internal pudendal and superior gluteal 
arteries from a common trunk whereas the inferior gluteal has a separate 
origin. 
 
 
Ashley and Anson (1941) have updated this classification by adding the umbilical 
artery to the three previous arteries used in the Adachi’s classification, which in turn was a 
modification of Lipshutz (1916) classification excluding the obturator artery. Yamaki et al 
(1998) classification is a modification of the Adachi’s classification which has been 
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followed by Bilhim et al (2011) using angio Magnetic Resonance and digital angiography, 
angio computed topography in 42 specimens. However, during almost two centuries most 
studies on the internal iliac artery are based on the Adachi classification (Table 1.2). 
The anterior trunk of IIA divides into multiple branches which differ between the 
sexes (Table 1.3). In males, the anterior trunk divides into superior, middle and inferior 
vesicle arteries; middle rectal; obturator; internal pudendal (pudic) and sciatic arteries 
(Figure 1.6 and 1.7). In females, the anterior trunk has similar branches of except the 
inferior vesical artery has been substituted by the vaginal artery (Figure 1.8, Table 1.1). 
Also, in females the anterior trunk has a further branch, the uterine artery (Figure 1.8). The 
posterior trunk of the IIA has identical divisions in both sexes, which are gluteal, iliolumbar 
and lateral sacral arteries (Carter 1967; Sharpey et al 1867; Wilson1868). 
 
Table 1.2: A review of internal iliac artery classification  
Study Type I Type II Type III Type 
IV 
Type V Number of 
specimens 
Lipshutz (1916) 51.0%* 24.0% 17.0% 7.0%** 0% 181 
Adachi (1928) 51.2% 23.1% 18.2% 4.1% .8% 121 
Tsukamoto (1929) 56.5% 8.4% 22.0% 12.9% 0% 287 
Miyaji (1935) 79.4% 11.7% 9.5% 4.2% 0% 179 
Aria (1936) 52.4% 19.4 % 24.0% 4.2% 0% 500 
Hoshiai (1938) 55.1% 16.1% 26.1% 2,6% 0% 379 
Ashley and Anson (1941) 58.1% 17.3% 9.6% 7.7% 0% 260 
Suzuki (1951) 53.2% 18.8% 24.1% 3.7% 0.2% 490 
Yasukawa (1954) 53.7% 18.4% 23.9% 4.0% 0% 544 
Raithwaite (1952) 58.5% 15.3 % 22.5 % 3.6 % 0% 169 
Fischer (1959) 50.0% 26.0% 16.0% 8.0% 0% 50 
Roberts and Krishinger 
(1968) 
50.9% 27.0% 14.4% 7.2% 0% 167 
Morita et al (1974) 49.1% 22.5% 21.7% 6.7% 0% 267 
Iwasaki  et al (1987) 54.2% 19.5% 24.3% 2.0% 0% 251 
Yamaki et al (1998) 58.0% 13.6% 22.8% 5.4% .2% 645 
*Type I of Lipshutz (1916) 40% exactly matches the Adachi classification whereas 11% type IV of Lipshutz 
(1916) classification is identical to type 1b of Adachi classification which does not match type V of Adachi 
classification but type I excluding the obturator artery.** Type V has been found by Lipshutz (1916) to exactly 
match type IV of Adachi. 
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Figure 1.8: The anterior trunk of the 
internal iliac artery divides into several 
branches. The uterine and vaginal 
arteries have arisen independently 
from the anterior trunk. (Figure has 
been taken from Bergman RA, 
Thompson SA, Afifi AK, Saadeh FA. 
(1988) Compendium of human 
anatomic variation: catalog, atlas and 
world literature. Baltimore, Urban and 
Schwarzenberg.86). 
 
 
 
 
 
Table 1.3: Internal iliac artery trunk branches in both sexes 
Internal iliac artery trunks Male Female 
Anterior division Umbilical artery Umbilical artery 
 Superior vesical artery Superior vesical artery 
 Inferior gluteal artery Inferior gluteal artery 
 Internal pudendal artery Internal pudendal artery 
 Obturator artery Obturator artery 
 Middle vesical artery Uterine artery 
 Inferior vesical artery Vaginal artery 
Posterior trunk  Superior gluteal artery Superior gluteal artery 
 Iliolumbar artery Iliolumbar artery 
 Lateral sacral artery Lateral sacral artery 
 
Internal iliac artery variations: 
Variations of the IIA include it’s length and number of branches. According to 
Standring (2005), the IIA varies in length with two thirds of cases ranging from 22.5 and 34 
mm, whereas the remaining third are longer and shorter having a maximum of 70mm and 
a minimum as 10mm. The latest study regarding the average of IIA length is 27mm 
ranging from 0 to 52mm (Bleich et al 2007). The length of the IIA is inversely proportional 
to the common iliac artery, which means that an individual with a long IIA has a short CIA 
or the other way round (Standring 2005) (Table 1.4). Furthermore, the calibre of the 
internal iliac arteries ranges from 5 to 8 mm (Adachi 1928; Pacini et al 1981) or from 4 and 
11 mm (Fatua et al 2006). A study of the internal and external iliac artery diameters found 
that the internal was greater than the external (Özgüner and Sulak 2010), which has been 
explained as being due to the vascular demand of the pelvic viscera. The diameter of the 
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internal iliac artery increases in size in cases of hypoplastic external iliac artery 
(Abularrage et al 2009). 
 
Table 1.4: Variability of internal iliac artery in length 
Study  IIA Length (mm) 
Poirier (1901) 20 to 40  
Quain (1908) 36.2- 37.4  
Lipshutz (1916)  35 to 49.4  
Adachi 1928  44.5 to 44.69  
Quain (1899) 25 to 40 
Fatu et al (1996)  45.66 to 52.34  
Bleich et al (2007) 0 to 52  
 
Variability of the internal iliac artery branches is common, with additional missing 
branches; for example Nasu and Chiba (2009) observed that the obturator artery arose 
from a common trunk of the femoral artery together with the medial circumflex femoral and 
inferior epigastric arteries. The latter artery gave the obturator artery. This may explain 
why with the obturator artery as a branch of the IIA has an origin from any artery other 
than the internal iliac artery (Figures 1.2 and 1.4). Nasu and Chiba (2009) also found that 
the obturator artery arose from the same common trunk of the femoral artery but divided 
into three branches during its intrapelvic course, these being the superior gluteal, inferior 
gluteal and inferior epigastric arteries. A similar case was reported previously and 
considered as a first report done by Adachi (1928) where the obturator artery was 
composed one branch from the inferior epigastric artery and two branches from the 
superior gluteal artery. The superior or inferior gluteal artery can give the obturator artery 
rather than its usually origin from the posterior and anterior trunk of the internal iliac artery. 
Moreover, any branch of both trunks may arise directly from the internal iliac artery such 
as middle rectal artery observed to be in 16.8% (Di Dio et al 1986). Variation of branches 
may present as one or more in the presence of the internal iliac artery from any artery 
other than their usual origin, whereas in absence of the internal iliac artery an entirely 
variable set of branches has to be considered. For instance, if the common iliac artery 
does not bifurcate, it enters the pelvis behind the first sciatic nerve root and exits the pelvis 
as it passes forward anterolaterally to become the external iliac artery. Before becoming 
the external iliac artery, it gives two large branches, the first of which continues as the 
inferior gluteal artery while the second divides into various branches such as the internal 
pudendal, umbilical, uterine, inferior vesical and obturator arteries (Okamoto et al 2005). In 
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conclusion, the common iliac artery may present as a compensatory trunk in the absence 
of the internal iliac artery.  
An earlier study by Lipshutz (1916) stated that congenital absence of the internal 
iliac (hypogastric) artery is compensated for by the external iliac artery, which provides 
pelvic branches. Howard et al (1957) reported congenital absence of the internal iliac 
artery associated with either the common or external iliac arteries disappearance, whereas 
Dabydeen et al (2008) described a similar case except that it was the proximal part of the 
external iliac artery that was absent and the distal part present. Hyperplasia of the internal 
iliac artery associated with hypoplasia of the common and external iliac artery has been 
mentioned by Rob et al (1958) due to low bloodflow in the entire iliac system. However, 
congenital absence of the internal iliac artery may also occur in isolation (Rob et al 1958). 
On the other hand, it is not necessary that the internal iliac artery is absent in cases of 
congenial absence of the common iliac artery as it may develop directly from the aorta 
(Mansfield and Howard 1964; Greebe 1977) or be compensated for by a collateral 
circulation (Dabydeen et al 2008).  This collateral circulation may arise from the aorta e.g. 
prominent lumbar arteries (Harb et al 2006), or from retroperitoneal collaterals (Dabydeen 
et al 2008). In addition, the internal iliac artery is a replacement for the external iliac artery 
continuing as common femoral artery (Tamisier et al 1990; Koyama et al 2003; Link et al 
2009) or is a source of the collateral supply compensating for the external iliac artery 
(Cowie et al 1960). Besides which, the internal iliac artery may arise directly from the 
abdominal aorta in cases of congenital absence of the common iliac artery (Greebe 1977). 
Recently, Kara et al (2008) presented a similar case of congenital absence of the common 
iliac artery where the internal iliac artery had a high independent origin from the aorta.  
Anatomically, the umbilical artery is a continuation of the internal iliac artery. In the 
early embryological phase of angiogenesis, the dorsal aorta gives the umbilical artery as a 
ventral branch and the common iliac artery as a dorsal branch during lower limb bud 
expansion. The umbilical artery gives the sciatic artery as a dorsal branch and the external 
iliac as a ventral branch. The internal iliac artery joins the umbilical artery later (Senior 
1920). Recently, Sadler (1990) stated that the umbilical artery divides into proximal and 
distal parts, which become obliterated as a ligament after birth and becomes the internal 
iliac artery respectively. Also, the external iliac artery arises, develops and continues as 
the femoral system as the sciatic artery regresses (Sidway 2005).  
Unfortunately, this theory does not match many cases in reported in the literature 
for various reasons (Howard et al 1957; Rob et al 1958; Mansfield and Howard 1964; 
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Greebe 1977; Tamisier et al 1990; Koyama et al 2003; Harb et al 2006; Dabydeen et al 
2008; Kara et al 2008; Link et al 2009). 
I. According to congenital absence of the external iliac artery there is no presence of 
a sciatic artery (Howard et al 1957; Appleberg 1975; Harikrishnan et al 2001) which 
contradicts the embryological development of the vascular system proposed by Sidway 
(2005).  
II. The external iliac artery arising directly from aorta (Greebe 1977; Kara et al 2008), 
which is counter to its origin as a ventral branch of umbilical artery (Senior 1920).  
III. The umbilical artery gives the sciatic artery as a dorsal branch and later joins the 
internal iliac artery (Senior 1920). The sciatic artery is a direct continuation of the internal 
iliac artery (Bower et al 1977; Esaki et al 1980; Freeman et al 1986; Martin et al 1986; 
Noblet et al 1988; Ukeshima et al 1990; Emura et al 1991; Brantley  et al 1993; Bellisi et 
al 1994; Chleboun and Teasdale 1995; Savov and Wassilev 2000; Yazama et al 2002; 
Maldini et al 2002; Michel et al 2002; Kritsch et al 2006; Hiki et al 2007; Sagić  et al 2008; 
Futamata et al 2008). Therefore, the sciatic artery is a direct branch from the umbilical 
artery in cases when it does not degenerate instead of from the internal iliac artery. 
IV. The internal iliac artery embryologically arises independently from the aorta and 
joins the umbilical artery (Senior 1920): the latter artery becoming a branch of the IIA. 
However the umbilical and common iliac arteries are different branches of the dorsal 
aorta embryologically (Senior 1920) with the internal iliac artery being a branch of the 
common iliac artery anatomically (Adachi 1928). Therefore, the internal artery either joins 
the umbilical or common iliac artery which is one further point against the Senior (1920) 
theory.  
V. The common iliac artery continues as the internal iliac within the pelvis medially 
and as the external iliac artery laterally in cases of congenital absence of the external and 
internal iliac arteries (Okamoto et al 2005) and is not associated with the sciatic artery: 
the umbilical artery is not a branch of the internal iliac artery anatomically.  
VI. The common iliac artery gives all branches of the internal iliac artery as well as the 
umbilical artery anatomically in cases of congenital absence of the internal iliac artery 
(Okamoto et al 2005).  
VII. Development of the femoral artery and distal part of the external iliac artery with no 
sciatic artery is against the embryological theory of sciatic and iliac system development 
(Sidway 2005).  
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VIII.  Hypoplasia of the internal iliac artery associated with hypoplasia of the common 
and external iliac arteries has been observed by Rob et al (1958). 
IX. Congenital absence of the sciatic and external iliac arteries is against the senior’s 
theory as well as the second form of Tamisier et al (1990) which is hypoplasia or atresia 
of the external iliac artery associated with sciatic artery.  
X. Congenital absence of the internal iliac artery associated with the common and 
external iliac arteries (Howard et al 1957) does not support the current theory.  
XI. The external iliac artery gives pelvic branches in cases of congenital absence of 
the internal iliac artery (Lipshutz 1916). As a result, the pelvic branches includes the 
inferior gluteal artery, which was later considered to be a remnant of the sciatic artery. In 
this case there is no sciatic artery therefore its regression is based on it arising from the 
iliofemoral system. Consequently, the external iliac artery may develop from part of the 
sciatic artery which disagrees with the angiogenesis theory (Senior 1920). Based on 
these points, the embryological development of these arteries, as well as the sciatic artery 
has to be reviewed. 
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Anterior trunk branches 
Umbilical and Vesical arteries (superior, middle and inferior) 
On each side, the vesical arteries are two or less in number in females but two or 
more in males. Carter (1867) defined the superior vesical artery as an embryological 
remnant artery extending to the lateral surface of the bladder giving several small 
branches to supply the body and fundus (Figures 1.1. 1.5, 1.6 and 1.7). it was defined as 
the ‘‘proper umbilical artery’’ by Sharpey et al (1867) when the fetal internal iliac 
(hypogastric) artery become a pair of fibrous cords extending on the dorsal surface of the 
anterior abdominal wall from the umbilicus to the bladder and referred to as the umbilical 
ligament. Therefore, the lateral umbilical ligament is the obliterated hypogastric artery 
while the pelvic remnant represents the hypogastric and the first part of the superior 
vesical artery in adults (Standring 2005). Moreover, the umbilical artery may give a branch 
supplying the majority of the lower limb during early development, referred to as the sciatic 
artery (Freeman et al 1986), this being the dorsal root of the umbilical artery (McLellan and 
Morettin 1982; de Boer et al 2000; Batchelor and Vowden 2000). Although persistence of 
this artery in adult life has been described as a very rare vascular anomaly (Green 1832), 
with an estimated incidence 0.025% to 0.04% (Pirker and Schmidberger 1972; Greebe 
1977; Donovan and Sharp 1984) it has an origin from the umbilical artery embryologically. 
Sharpey et al (1867) observed that the bilateral superior vesical arteries extend 
from the anterior division of the internal iliac artery. Moreover, Wilson et al (1868) 
described the umbilical ligament extending from close to the bladder’s apex on either side 
of the lateral surfaces ascending on the internal surface of the anterior abdominal wall 
parallel to the linea alba and urachus, which was the ‘‘true  umbilical artery’’. Previously, 
Shehata (1976) defined the urachal artery as a primary bilateral artery originating from the 
umbilical artery. 
In males, the superior vesical artery arises from the anterior division of the internal 
iliac artery (Reddy et al 2007) as three or four branches from the umbilical artery to supply 
the upper and middle parts of bladder (Wilson et al 1868). Naguib et al (2008) stated that 
the superior vesical artery is present in 21% of individuals. The vesical artery originates 
from a common trunk with the uterine artery in 1% (Pelage et al 1999), arising superior to 
the origin of the uterine artery in 92% (Pelage et al 1999). The superior vesical artery also 
sends a slender branch on each side along the length of vas deferens to the testis (Carter 
1867; Sharpey et al 1867; Wilson et al 1868) referred as the vesiculo-deferential artery 
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Figure 1.9: Urinary bladder receives several vesical 
branches from the anterior trunk of the internal iliac artery. 
The superior and middle vesical arteries arise from the 
anterior trunk and supply the superior and lateral surface of 
the urinary bladder. 
 
(Shehata 1976) or as the artery to the ductus deferens which anastomoses with the 
spermatic artery (Standring 2005). In the subperitoneal tissues, the superior vesical artery 
anastomoses with the inferior epigastric artery when it arises from an abnormal obturator 
artery (Shehata 1976). The superior vesical artery may give small branches to the lower 
part of each ureter as it pierces the bladder (Sharpey et al 1867). 
Laceration of the superior vesical artery may lead to pelvic haemorrhage 
(retroperitoneal) or hematoma as a postoperative complication which was first described 
by Araco et al (2008). On cadaveric dissection, one or more branches of the superior 
vesical artery vascularise the transverse vesical fold being contained within peritoneal 
folds (Boaz et al 2011). Urinary bladder bleeding could be controlled by selective 
embolisation of the vesical artery, first described by Kobayashi et al (1980). Selective 
embolisation is comparatively safe and minimally invasive, and can be repeated at 
intervals to allow a collateral circulation to be developed (Palandri et al 2005). Currently, 
this procedure has been accepted as a therapeutic approach for haemorrhagic cystitis 
associated with radiotherapy and tumours (Hayes et al 1996; Ferrer et al 1998), showing a 
decrease incidence of side-effects such as post-embolisation gluteal pain, claudication, 
genital injury, or tissue necrosis (De Berardinis et al 2005). 
The middle vesical artery is 
a relatively constant branch of the 
umbilical artery, supplying the 
bladder neck and front of the 
bladder above the neck (Shehata 
1976). Although, the middle 
vesical artery frequently arises 
from the superior vesical artery, it 
sends several tiny branches to the 
base of bladder and inferior 
surface of the seminal vesicles 
(Carter 1867) (Figure 1.9).  
 
 
The Inferior vesical artery is the analogue of the vaginal artery females, which 
means that it is not present in females (Carter 1867) (Figure 1.10). The inferior vesical 
artery originates from the anterior trunk of the internal iliac artery (Sharpey et al 1867; 
Reddy et al 2007) and has been defined as a vesico-prostatic artery by Sharpey et al 
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(1867). In addition, the inferior vesical artery gives numerous small branches to the base 
of bladder and inferior surface of the pair seminal vesicles (Sharpey et al 1867, Wilson et 
al 1868) (Figure 1.10). Therefore, there is no middle vesical artery according to Sharpey et 
al (1867) and Wilson et al (1868). However, it has been described as a single slender 
artery sending many branches to the undersurface of the seminal vesicles as the superior 
and inferior vesical arteries. The inferior vesical artery may give off accessory pudendal 
arteries. However, these may arise from the prostatic and seminal vesical arteries (Droupy 
et al 1999). 
 
Inferior gluteal artery 
The inferior gluteal artery (IGA) had the old name of ‘‘sciatic artery’’ (Herbert 1825, 
Carter 1867; Sharpey et al 1867; Wilson 1868). In the third 3rd embryologic month 
regression of the sciatic is 
associated with appearance of 
the proximal part of the inferior 
gluteal artery (Mandell et al 
1985). Therefore, the sciatic 
artery is theoretically related to 
development of the inferior 
gluteal artery. Based on this 
theory, the sciatic artery is a 
prolongation of the inferior 
gluteal artery and exits the pelvic 
cavity through the greater sciatic 
foramen with the sciatic nerve 
(Brantley et al 1993; Gabelmann 
et al 2001; Kurtoglu and Uluutku 
2001) (Figure 1.11).  
 
 
 
 
 
 
Figure 1.10: Urinary bladder receives several branches from the 
anterior trunk of the internal iliac artery from superior, middle and 
inferior vesical arteries. (Figure has been taken from Naveen NS, 
Murlimanju BV, Vishal Kumar, Jayanthi KS, Krishna Rao,  Thejodhar 
P (2011) Morphological Analysis of the Human Internal Iliac Artery in 
South Indian Population OJHAS 10(1): ISSN 0972-5997). 
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Figure 1.11: The inferior gluteal artery accompanies the sciatic 
nerve and escapes from pelvis through the greater sciatic 
foramen. In the gluteal region, the inferior gluteal artery gives off a 
coccygeal branch, muscular branch to gluteal maximus and sciatic 
branch “comes nervi ischiadici’’ to the sciatic nerve. (Figure has 
been taken from Standring S, editor. (2005) Gray’s Anatomy. 39
th
 
edi. Livingstone.  
 
 
The IGA is one of the 
largest branches of the anterior 
trunk of the internal iliac artery 
(Laufe et al 1966; Carter 1867; 
Wilson 1868), however it may 
arise from the posterior trunk 
with the obturator artery, 
passing between the first and 
second sacral root and then 
descending behind the sciatic 
nerve, described as a very 
unusual variant branch by 
Ashwini et al (2011). Previously, 
Lipshutz (1916) reported this 
phenomenon in 3.5% of 
specimens. According to series 
studies, the inferior gluteal artery 
has been observed to arise 
independently or with other 
arteries (Table 1.5). It arose 
independently from the anterior 
trunk in 85% of the specimens and from the posterior trunk in 15% (Naguib et al 2008). 
However, it arose from a common trunk either with the superior gluteal or internal 
pudendal arteries (Cruveilhier 1871; Sappey 1876) in 24% or in 40% respectively (Lipshutz 
1916). An ischiopudendal trunk occured in 30% of specimens varying from 2 to 8 cm in 
length: it may divide inside or outside the pelvis as far as the sacrotuberous ligament 
(Lipshutz 1916). In the gluteal region, the inferior gluteal artery runs medial to the sciatic 
nerve and lateral to the internal pudendal artery (Lipshutz 1916). In almost 80% of 
specimens it was found that the inferior gluteal and internal pudendal arteries originated 
from common trunk of the internal iliac artery, with the superior gluteal artery arising 
directly from the latter artery (Yamaki et al 1998). The inferior gluteal artery may also arise 
with the superior gluteal artery and superior to piriformis in 24% (Lipshutz 1916) indicating 
unusual courses. This course variation was noticed to be associated with a high variability 
of the obturator artery arising from the external iliac artery. The inferior gluteal with internal 
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pudendal artery and genitourinary branches instead of the superior gluteal artery may 
arise from the same trunk in 14% (Pelage et al 1999).  
Despite the fact that the inferior gluteal artery passes through the true pelvis, it 
send only small muscular branches to piriformis before entering the gluteal region through 
the greater sciatic foramen anterior to the sacral roots, posterior to the internal pudendal 
(pudic) artery, superior to the upper border of coccygeus and inferior to the lower border of 
piriformis (Carter 1867; Sharpey et al 1867; Wilson 1868; Nagayoshi 1993; Beck et al 
2003; Skalak et al 2008). The artery is susceptible to blunt trauma when traversing the 
lower part of the greater sciatic foramen (Smith et al 1976; Herber et al 1988) (Figures 
1.11 and 1.13). The foramen through which the inferior gluteal neurovascular bundle with 
other companions as known as infrapiriform foramen which is up to 2.0 cm in diameter 
(Simonova 1979) and traverses the subpiriformis canal (Ndiaye et al 2004). 
 
Table 1.5: Variability of origin of the inferior gluteal artery  
Study 
 
 
Arose 
independently 
 
Arose 
with 
IPA 
Arose with 
SGA 
Arose 
with IPA 
and SGA 
both 
Number of 
specimens 
Lipshutz (1916) 17.0% 51.0%* 24.0% 7.0% 181 
Adlachi (1928) 19.0% 51.2% 23.1% 4.1% 121 
Tsukamoto (1929) 22.0% 56.5% 8.4% 12.9% 287 
Miyaji (1935) 9.5% 79.4% 11.7% 4.2% 179 
Aria (1936) 24.0% 52.4% 19.4 % 4.2% 500 
Hoshiai (1938) 26.1% 55.1% 16.1% 2,6% 379 
Ashley and Anson (1941) 9.6% 58.1% 17.3% 7.7% 260 
Suzuki (1951) 24.3% 53.2% 18.8% 3.7% 490 
Yasukawa (1954) 23.9% 53.7% 18.4% 4.0% 544 
Raithwaite (1952) 22.5 % 58.5% 15.3 % 3.6 % 169 
Fischer (1959) 16.0% 50.0% 26.0% 8.0% 50 
Roberts and Krishinger 
(1968) 
14.4% 50.9% 27.0% 7.2% 167 
Morita et al (1974) 21.7% 49.1% 22.5% 6.7% 267 
Iwasaki  et al (1987) 24.3% 54.2% 19.5% 2.0% 251 
Yamaki et al (1998) 23.0% 58.0% 13.6% 5.4% 645 
*Type I of Lipshutz (1916) 40% exactly matches the Adachi classification whereas 11% type IV of Lipshutz 
(1916) classification is identical to type 1b of Adachi classification which does not match type V of Adachi 
classification but type I excluding the obturator artery.** Type V has been found by Lipshutz (1916) to exactly 
match type IV of Adachi. 
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Figure 1.12: The inferior gluteal artery supplying the sciatic nerve root as well as the piriformis via penetration 
(Figure has been taken from Skalak AF, McGee MF, Wu G, Bogie K. (2008) Relationship of inferior gluteal 
nerves and vessels: target for application of stimulation devices for the prevention of pressure ulcers in spinal 
cord injury Surg Radiol Anat 30:41–5). 
 
In addition, the sciatic nerve accompanies the posterior femoral cutaneous and 
internal pudendal nerves, and the nerve to obturator internus (Masquelet et al 1993; 
Standring 2005; Strauch et al 2009). These structures pass together beneath the 
sacrotuberous ligament (Arora et al 2009) (Figure 1.13). The inferior gluteal artery passes 
close to the lateral border of the ischium with average distance 5.0 +/- 0.8 cm from the 
lower border of gluteus maximus (Miller et al 2008). Ossification of the sacrotuberous 
ligament may lead to neurovascular compression syndromes (Arora et al 2009). Usually 
the IGA runs medial to the sciatic nerve (77.5%) (Gabrielli et al 1997). In fact, the inferior 
gluteal artery could be used as a landmark for the sciatic nerve identification in ultrasound 
(Reus et al 2008). 
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Figure 1.13: The inferior gluteal artery passes below the inferior edge of piriformis supplying the hip joint as 
well as the sciatic nerve.  The inferior gluteal artery passes with its companion vein and nerve. Furthermore, 
the neurovascular bundle of the internal pudendal, sciatic nerve and posterior cutaneous femoral nerve as well 
as the nerve to obturator internus are companions with the inferior gluteal artery. The articular (anastomotic) 
branch of the inferior gluteal artery supplies the hip joint (Figure has been taken from Windhofer C, Brenner E, 
Moriggl B., Papp C (2002) Relationship between the descending branch inferior gluteal artery and the posterior 
femoral cutaneous nerve applicable to ﬂap surgery Surg Radiol Anat 24: 253–257). 
 
The IGA gives a several branches (muscular and visceral) inside the pelvic cavity. 
The muscular branches supply the pelvic diaphragm (levator ani and coccygeus) or floor 
and posterior wall (piriformis) of the pelvis (Beck et al 2003; Lynch et al 2006) (Figure 
1.12). The inferior gluteal artery also gives the obturator artery in 3.5 % of specimens 
(Lipshutz 1916). The coccygeal branch passes directly dorsal to the midpoint of the 
sacrospinous ligament and perforates it at various sites (Thompson et al 1999) (Figure 
1.11). The upper border of the sacrospinous ligament is crossed by the inferior gluteal 
artery as it passes dorsally (Thompson et al 1999). The distance between the inferior 
gluteal artery and the ischial spine ranges from 15 to 35mm (average 24.2mm) 
(Roshanravan et al 2007). This indicates a high possibility of inferior gluteal artery injury 
compared with other vessels closely association with the sacrospinous ligament 
(Barksdale et al 1988). 
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Figure 1.14: The inferior gluteal artery provides visceral branches to pelvic organs 
which are rectal and vesical branches via the middle rectal artery (Figure has been 
taken and modified from Lipshutz, B. (1918) A composite study of the hypogastric 
artery and its branches. Ann. Surg 67:584-608). 
 
The inferior gluteal artery gives rectal and vesical branches. Several small rectal 
(hemorrhoidal) branches supply the rectum or infrequently it may give a middle rectal 
artery (26.7%) which usually arises from the internal pudendal (40%) (Carter 1867; 
Sharpey et al 1867; Wilson 1868; DiDio et al 1986) (Figure 1.14). The inferior gluteal artery 
may give off other branches which normally arise from the internal iliac artery such as the 
internal pudendal or inferior rectal arteries (Lynch et al 2006). The vesical branch supplies 
the base and neck of the bladder and surrounding structures (prostate gland and seminal 
vesicles) in males, and the vagina in female (Carter 1867; Sharpey et al 1867; Wilson 
1868). These vesical branches can originate directly from the inferior gluteal artery or 
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indirectly from the internal pudendal artery branch of the gluteopudendal trunk (Lynch et al 
2006). 
The inferior gluteal (sciatic) leaves the pelvic cavity at the midpoint of the distance 
between the posterior superior iliac spine (PSIS) and ischial tuberosity (IT) 1cm medial to 
the superior third of the distance between the posterior superior iliac spine and greater 
trochanter (Song et al 2002 and 2006). The IGA is deep to gluteus maximus as it was 
between the greater trochanter and ischial tuberosity (Figure 1.13) (Carter 1867; Sharpey 
et al 1867; Wilson 1868) between the two external rotators of the thigh (lower boarder of 
the piriformis and upper border of superior gemellus) (Gasparian and Gasparian 1965; 
Lawton 1965; Sharpey et al 1867). The inferior gluteal artery may send one of its 
branches, the ischiatic artery- a long and thin vessel, to the sciatic nerve (Williams et al 
1979). It also gives several branches to the deeper gluteal muscles (Figure 1.15) (Carter 
1867; Sharpey et al 1867; Wilson 1868). Generally, the branches of the sciatic or inferior 
gluteal artery mentioned previously are to coccygeus and the inferior gluteal region (3 to 4 
branches), comes nervi ischiadici (a long slender artery to the sciatic nerve), muscular and 
articular branches (Carter 1867; Sharpey et al 1867; Wilson 1868). The muscular branch 
anastomoses with the superior gluteal artery in gluteus maximus, and it anastomoses with 
the internal pudendal artery in the external rotators (Standring 2005). Occasionally the IGA 
may share with the deep femoral and external iliac artery in the supply of tensor fascia 
lata, in which case the muscle mainly receives blood supply from the lateral circumflex 
femoral artery (Mairesse et al 1981). 
 
Chapter 1 
 
27 
 
Figure 1.15: The inferior gluteal artery runs deep to gluteal maximus and superficial to the external rotators. It 
gives muscular branches to gluteal maximus and a long slender sciatic branch (Figure has been taken from 
Skalak AF, McGee MF, Wu G, Bogie K. (2008) Relationship of inferior gluteal nerves and vessels: target for 
application of stimulation devices for the prevention of pressure ulcers in spinal cord injury Surg Radiol Anat 
30:41–5) 
 
The sciatic nerve is supplied by 4-8 nutrient arteries arising from the inferior gluteal, 
medial circumflex femoral, perforating and popliteal arteries (Karmańska et al 1993). 
Based on a study by Ugrenovic et al (2007) branches of the inferior gluteal, the medial 
circumflex femoral and the first two perforating arteries supply the sciatic nerve in 75% of 
individuals, whereas the nutrient branch of the third perforating branch was found 14.5% of 
cases. The vascular branch of IGA pierces the sciatic nerve (22.5%) more in males 
(77.8%) than females (22.2%) and more on the right (44.4%) than the left side (55.6%) 
(Gabrielli et al 1997). Recently, Georgakis and Soames (2008) stated that the inferior 
glutal artery has the highest percentage as an origin for the sciatic artery (39.3%). 
Therefore, the inferior gluteal artery is the major source of supply of the sciatic nerve. 
Articular branches contribute to the supply of the hip joint together with the external 
and internal circumflex arteries, obturator, and first perforating arteries (Wilson 1868; 
Standring 2005). Branches of the gluteal arteries anastomose with the ascending branch 
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of the medial circumflex femoral artery (Oide 1979). Gautier et al (2000) stated that the 
branch from the inferior gluteal artery acts as a compensatory artery in cases of injury to 
the deep branch of the medial circumflex femoral artery. Moreover, a recent study by 
Grose et al (2008) identified a terminal branch arising from this anastomosis passing 
directly beneath the posterior capsule of the hip joint before ascending to the superior 
aspect of the femoral neck to terminate in the lateral epiphyseal vessels. The medial 
femoral circumflex artery obtains a direct branch from the inferior gluteal artery to supply 
the hip joint (Theron 1980; Gautier et al 2000). Occasionally, the IGA may present as a 
dominant blood supply to the femoral head instead of the medial femoral circumflex artery 
(Kalhor et al 2009). 
Variation in the inferior gluteal artery branches could present with other vascular 
anomalies such as the obturator artery arising from it rather than its usual origin from the 
internal iliac artery (Adachi 1928; Emura et al 1989; Nasu and Chiba 2009; Nasu and 
Chiba 2009; Ashwini et al 2011). In this case the IGA is the chief blood supply for the 
medial thigh compartment. On the other hand, absence of the inferior gluteal artery could 
be compensated for by a branch from the superior gluteal artery originating from the 
posterior division of the internal iliac artery (Reddy et al 2007). This variation has the 
sciatic artery arising from the superior passing above the superior piriformis and giving the 
classical the inferior gluteal artery branches (Figure 1.16). 
 
 
 
 
Figure 1.16: The superior gluteal 
artery gives a sciatic artery crossing 
over piriformis supplying the sciatic 
nerve and gluteus maximus. The 
superior gluteal and sciatic arteries 
arise from the posterior trunk of the 
internal iliac artery at the superior 
border of piriformis. The inferior 
gluteal artery with the vein runs over 
the dorsal aspect of the sciatic nerve 
(Figure has been taken from Surekha 
D.S, Abhinitha P, Sapna M, 
Satheesha N.B, (2012) Total 
replacement of inferior gluteal artery 
by a branch of superior gluteal artery. 
Inter J Ana Vari 5: 85–86). 
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Internal pudendal artery 
The internal pudendal artery is one of the two terminal branch of the anterior trunk 
of the internal iliac artery (Figure 1.17) (Reid et al 1836; Carter 1867; Sharpey et al 1867; 
Wilson 1868; Bergman et al 1988; Takao et al 2007) in 98% (Naguib et al 2008).  
However, it can arise from the posterior trunk in 0.8% (Adachi 1928), 0.2% (Suzuki 1951) 
0.2% (Yamaki et al 1998) and 1% (Naguib et al 2008). The internal pudendal artery can 
arise from an ischiopudendal trunk (Lipshutz 1916; Curet et al 1987) in 30% (Lipshutz 
1916). Adachi (1928) stated that in 50% of cases the internal iliac artery divides into the 
superior gluteal artery and the anterior trunk, with the anterior trunk referred as a common 
gluteopudendal trunk dividing into the inferior gluteal and internal pudendal arteries. The 
internal pudendal artery may arise with other arteries, such as the inferior vesical, middle 
rectal or inferior gluteal arteries (Figures 1.5 and 1.12) (Reid et al 1836; Parsons and Keith 
1897; Bergman et al 1988). It was observed the inferior gluteal and obturator arteries from 
a common trunk of the anterior trunk of internal iliac artery in 11% (Lipshutz 1916). Studies 
on the origin of internal pudendal artery report its origin from the gluteopudendal trunk of 
internal iliac artery in 50% (Okolokulak and Volchkevich 2004), 80% (Yamaki et al 1998), 
14% (Pelage et al 1999) and 1% (Naguib et al 2008). The internal pudendal artery also 
arises from a different trunk, for example with the inferior gluteal in 36% (Okolokulak and 
Volchkevich 2004), a common trunk with the superior and inferior gluteal arteries in 4%, 
with the superior gluteal artery in 8%, with the obturator artery in 2% (Okolokulak and 
Volchkevich 2004). The internal pudendal artery may arise from the persistent sciatic 
artery (Figure 1.10) (Yazama et al 2002). Between 1916 and 1998 the internal pudendal 
artery has been reported to have several origins (Table 1.6). 
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Figure 1.17: The internal pudendal artery arising from the anterior trunk of the internal iliac artery (Figure has 
been taken and modified from 57. Braithwaite  JL. (1952) Variations in origin of parietal branches of internal 
iliac artery. J Anat 86:423-430). 
  
The internal pudendal artery supplies a large part of the pelvis and perineum 
(Moore and Dalley 1999). It may give the obturator artery in 4% (Lipshutz 1916). The 
internal pudendal artery is the major artery supplying all erectile tissues (Hannan 2009): it 
is larger in males than female. It passes inferior to the lower border of the greater sciatic 
foramen anterior to piriformis and the sacral root of the sciatic nerve beside the rectum 
(Figure 1.11) (Carter 1867; Sharpey et al 1867; Wilson 1868; Moore and Dalley 1999). It 
then passes below piriformis between it and coccygeus crossing below the ischial spine to 
leave the pelvis covered by gluteal maximus and the sacrospinous ligament. The internal 
pudendal artery then enters the perineum via the lesser sciatic foramen in company with 
the vein and nerve and other structures, i.e. the posterior femoral cutaneous and internal 
pudendal nerves, sciatic nerve and nerve to obturator internus with vascular components 
of the inferior gluteal and internal pudendal arteries and veins also leave the pelvis via the 
greater sciatic foramen (Masquelet et al 1993; Standring 2005; Moore and Dalley 1999; 
Arora et al 2009; Strauch et al 2009). 
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Table 1.6: Variability of the origin of the internal pudendal artery  
Study 
 
 
IPA 
independently 
IPA 
arose 
with 
IGA 
IPA arose 
with SGA 
and IGA 
IPA 
arose 
with 
SGA 
Number of 
specimens 
Lipshutz (1916) 41.0% 51.0%* 7.0% 0% 181 
Adlachi (1928) 31.3% 51.2% 4.1% 0.8% 121 
Tsukamoto (1929) 30.4% 56.5% 12.9% 0% 287 
Miyaji (1935) 21.2% 79.4% 4.2% 0% 179 
Aria (1936) 43.4% 52.4% 4.2% 0% 500 
Hoshiai (1938) 42.2% 55.1% 2.6% 0% 379 
Ashley and Anson (1941) 26.9% 58.1% 7.7% 0% 260 
Suzuki (1951) 42.9% 53.2% 3.7% 0.2% 490 
Yasukawa (1954) 42.3% 53.7% 4.0% 0% 544 
Raithwaite (1952) 37.8% 58.5% 3.6 % 0% 169 
Fischer (1959) 42.0% 50.0% 8.0% 0% 50 
Roberts and Krishinger 
(1968) 
41.4% 50.9% 7.2% 0% 167 
Morita et al (1974) 44.2% 49.1% 6.7% 0% 267 
Iwasaki  et al (1987) 43.8% 54.2% 2.0% 0% 251 
Yamaki et al (1998) 35.4% 58.0% 5.4% 0.2% 645 
 
In 89% of individuals the internal pudendal artery passes dorsal to the ischial spine 
as it exits the pelvic cavity via the greater sciatic foramen to the pudendal canal on the 
medial side of the ischium (Schwartz et al 1988; Takao et al 2007). Inside pudendal canal, 
the perineal artery arises from internal pudendal artery divides into scrotal and muscular 
branches (Takao et al 2007). When the artery of the bulb emerges, the internal pudendal 
artery passes inferior to the pubic symphysis and ends by dividing into cavernosal and 
dorsal penile arteries (Takao et al 2007). The internal pudendal artery is accompanied by 
the internal pudendal vein and nerve as it passes through the pudendal (Alcock's) canal 
(Kamoi 1996). The narrow interval at the ischial supine may cause compression of the 
Alcock's canal leading to intrapelvic venous congestion syndrome (IVCS) (Kamoi 1996) or 
neuropathy complications like impotence or incontinence (Shafik 1995).  
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Figure 1.18: The internal pudendal artery gives a prominent sciatic branch to supply the sciatic nerve.  1. 
Inferior gluteal artery; 2. Internal pudendal artery; 3.Anomalous branch of internal pudendal artery; 4. 
Sacrotuberous ligament; 5 Sciatic nerve (Figure has been taken from Amorim J.R, Amorim M. J., Lins C.C, 
Alvim, M.M, ARAÚJO, F.P, Queiroz N.S (2007) Anomalous   Branch   of   Internal   Pudendal   Artery (Rama   
Anómala   de   la   Arteria   Pudenda   Interna) Int. J. Morphol. 25(1):71-72. 
 
During its intrapelvic course, the neurovascular bundle gives several branches to 
muscle, sacral roots and viscera (Carter 1867; Sharpey et al 1867; Wilson 1868). Whereas 
in the gluteal region, the internal pudendal artery may send a branch to the sciatic nerve 
observed in 3.7% by Georgakis and Soames (2008) (Figure 1.18). This branch was 
previously described by Gabrielli et al (1997) during dissection of the gluteal regions of 80 
cadavers as having a large calibre branch running in the direction of the sciatic nerve. The 
muscular branches inside the pelvis supply the pelvic (diaphragm) floor (levator ani and 
coccygeus) and the external rotator and abductor muscles of the thigh (the obturator 
internus and piriformis) (Standring 2005). The internal pudendal artery gave the obturator 
artery in 3.8% of cases reviewed by Bergman et al (1988). According to Williams et al 
(1979) the internal pudendal artery only sends muscular branches the muscles of gluteal 
region. These branches anastomose with branches of the inferior gluteal artery (Standring 
2005). 
The internal pudendal artery supplies the perineum via an inferior rectal artery, 
superficial and transverse perineal branches, artery of the bulb and corpus cavernosum, 
and dorsal artery of the penis (Carter 1867; Sharpey et al 1867; Wilson 1868; Okolokulak 
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and Volchkevich 2004). The inferior rectal artery gives two to four branches from the 
proximal ischiorectal part of the internal pudendal artery (Carter 1867; Sharpey et al 1867; 
Wilson 1868; Fronhöfer et al 1996) and perforate the wall of Alcock’s canal. These 
branches are distributed into the ischiorectal fossa to supply the muscles and anal region. 
The inferior rectal artery also gives tiny cutaneous branches to the buttock via the lower 
border of gluteus maximus. These branches anastomose with contralateral superior and 
middle rectal arteries and perineal artery (Carter 1867; Sharpey et al 1867; Wilson 1868). 
The middle rectal artery can arise from the internal pudendal artery in 40% (Droupy et al 
1997) or 20% (Poynter 1922; Fraser 2004) of cases. 
 
Obturator artery: 
This usually arises from the anterior trunk of the internal iliac artery (Carter 1867) 
(Figure 1.19) in 58.2% (Parsons and Kieth 1897), 21% (Pick et al 1942), 41.4 % 
(Braithwaite 1952), 83% (Naguib et al 2008), 44.6% (Biswas et al 2010) (Table 1.7). In 
general, the internal iliac artery is the most common origin of the obturator artery (Table 
1.8).  
 
Table 1.7: Obturator artery originating from the anterior trunk of the internal iliac artery 
Study  Incidence  Sample (pelvis) 
Parsons and Kieth (1897) 58.2% 55 
Pick et al (1942) 21.0% 640 
Braithwaite (1952) 41.4 % 180 
Naguib et al (2008)  83.0% 98 
Biswas et al (2010) 44.6% 56 
Sañudo et al (2011)  50.9% 232 
 
According to Anson (1941) the occurrence of a variation of the obturator artery is 
48% (Bergman et al 1988), in which case it may arise from the common iliac, external iliac 
or from branch of the  internal iliac in both males or females (Pick et al 1942; Brathwaite 
1952; Arey 1965; Bergman et al 1988; Parson and Keith 1897). Lipshtuz (1916) reported 
the obturator artery arising from the iliac system with the common trunk of the superior and 
inferior gluteal artery passing above piriformis in 9.5% of specimens. 
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Table 1.8: Obturator artery originating from the internal iliac artery 
Study Incidence Number of specimens 
Cloquet (18I7) 69.6% 500 
Breschet  (1819) 81.0% 63 
Hesselbach (1819) 57.7% 64 
Quain (1844) 68.6% 361 
Schlöbig (1844) 69.6% 112 
Wyeth/Warwell (1878) 66.0% 52 
Hoffmann et al (1879) 67.5% 400 
Hartmann (1881) 81.0% 180 
Krusche (1885) 78.8% 80 
Pfeifer and  Fitz (1889) 62.4% 226 
Jastschinski (1891) 70.0% 1034 
Dwight (1895) 74.2% 500 
Parsons and Keith (1897) 67.3% 55 
Levi (1901) 74.8% 110 
Dubreuil-Chambardel (1925) 70.5 440 
Pick et al (1942) 21%  640 
Braithwaite (1952) 79.3% 169 
Bergman et al (1988) 48.0% Revision  
Jakubowicz and Czarniawska-Grzesiñska (1996) 92.0% 75 
Gilroy et al (1997) 62–67% 105 
Naguib et al (2008)  65.0% 98 
Pai et al (2009) 81.0% 98 
Biswas et al (2010) 44.6% 56 
Sañudo et al (2011)  66.7% 232 
 
The obturator may originate from either the anterior or posterior trunk or from the 
bifurcation of the internal iliac artery (Pai et al 2009; Beck et al 2003). According to 
Braithwaite (1952) it did not arise directly from the posterior trunk, while according to later 
studies the obturator artery arose from posterior trunk of the internal iliac artery in different 
population (Table 1.9).  
 
Table 1.9: Review of obturator artery origin from posterior trunk  
Study  Percentage  Population  
Lipshutz (1916)  9.4% American population. 
Pick et al (1942)  3.3%  Western population. 
Braithwaite (1952) 0% Liverpool (UK) 
Parsons and Kieth (1897)  14.5% London (UK) 
Dinesh and Rath (2007)  0.5% Indian population 
Naguib et al (2008) 4.0% Germany  
Pai et al (2009) 11.11% Indian population 
Biswas et al (2010) 12.5%. Eastern Indian population  
Sañudo et al (2011)  8.2% Spain  
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Earlier studies by Murray (1783) and Portal (1803) reported that the obturator 
artery arose from the external iliac, femoral and inferior epigastric arteries. The obturator 
artery arises from a common trunk of the external iliac artery indirectly with the inferior 
epigastric artery (Lipshutz 1916). This has been described as a retropubic obturator artery 
(Mahato 2009) and reported in a series of articles (de Kleuver et al 1998; Fujimoto et al 
2001; Gosling et al 1985; Gilroy et al; 1997), being due to a delay in embryologic 
development  (Sañudo et al 1993). The artery develop from an elegant plexus of vascular 
channels in which a single capillary plexus gains connection to the axial artery leading to it 
either being present or absent in adult life (Fitzgerald 1978; Moore 1999). Recently, 
several authors have reported that the obturator artery originates from the external iliac 
artery direct or indirectly (Table 1.10). 
 
Table 1.10: Obturator artery originating from the external iliac artery 
Study  Incidence Number of specimens 
Cloquet (18I7) 30.4% 500 
Hoffmann et al (1879) 32.5% 400 
Quain (1844) 31.4% 361 
Pfeifer and  Fitz (1889) 37.0% 226 
Hartmann (1881) 19.0% 180 
Schlöbig (1844) 21.0% 112 
Krusche (1885) 20.0% 80 
Hesselbach (1819) 43.3% 64 
Breschet  (1819) 19.0% 63 
Wyeth/Warwell (1878) 34.0% 52 
Dwight (1895) 25.8% 500 
Jastschinski (1891) 30.0% 1034 
Levi (1901) 25.2% 110 
Dubreuil-Chambardel (1925) 29.5% 440 
Braithwaite (1952) 1.1%* 169 
Bergman et al (1988)  25.0% Review  
Jakubowicz and 
CzarniawskaGrzesiñska 
(1996) 
1.3% 75 
Missankov et al. (1996) 25.0% 49 
Berberoflu et al (2001) 7.14% 28 
Sarikcioglu et al. (2003)  0% 54 
Parsons and Keith (1897) 48% 55 
Naguib et al (2008) 22% 49 
Pai et al (2009) 20% 99 
Mahato (2009) 12% 50 
Biswas et al (2010) 3.5% 56 
Rusu et al (2010) 12.5% 32 
Sañudo et al (2011)  1.7% 232 
 
The obturator artery has also been shown to have an origin from the inferior 
epigastric artery (Table 1.11) with a variable incidence.  Moreover, the obturator has been 
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observed to arise from the inferior gluteal artery (Adachi 1928; Emura et al 1989; Nasu 
and Chiba 2009; Nasu and Chiba 2009; Ashwini et al 2011) in 3.5% (Lipshtuz 1916), 4.7% 
(Pick et al 1942), 4.4% (Braithwaite 1952) and 4.7% (Bergman et al 1988): however 
Biswas et al (2010) reported none. Previous and recent studies reported no obturator 
artery arising from the internal pudendal artery (Pick et al 1942; Biswas et al 2010). In 
contrast, according to Lipshtuz (1916) and Braithwaite (1952) the obturator arose from the 
internal pudendal in 4% and 3.8% respectively. It also arose from a gluteopudendal trunk 
in 10% (Braithwaite 1952).  
The obturator artery arises with other arteries as a common trunk as reported by 
Jakubowicz and Czerniawska-Grzesinska (1996) with the inferior epigastric artery in 4% 
and by Bilgiç and Sahin (1997) in 1%, while Emura et al (1989) documented that both 
previous arteries with the medial circumflex femoral artery leave the trunk of the femoral 
artery or from a common trunk of the external iliac artery (Sanudo et al 1993; Nasu and 
Chiba 2009). These several variations in the obturator artery origin are due to unusual 
embryological selection of channels from a primary capillary plexus to either develop or 
regress. Compared to the axial artery, the obturator artery has a delayed appearance and 
joins the axial artery which supplies the sciatic nerve. Based on embryological theory, the 
reason the obturator artery originates from a division of internal iliac artery is persistence 
of vascular channels of the posterior division which becomes the obturator artery, while the 
vascular channels of the anterior division of the internal iliac artery regress (Arey 1965; 
Fitzerald 1978; Sanudo et al 1993; Dinesh and Rath 2007). 
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Figure 1.19: The obturator artery runs on the lateral wall of the pelvis below the pelvic brim exiting from the 
pelvic cavity through the obturator foramen. The arrow depicts the origin of left OBA from posterior division of 
internal iliac artery. 1. Iliolumbar artery; 2. Lateral sacral artery; 3. Superior gluteal artery; 4. Inferior gluteal 
artery; 5. Internal pudendal artery; 6. Obturator artery; 7. Inferior vesical artery; 8. Superior vesical artery. 
Figure has been taken from Kumar D, Rath G. (2007) Anomalous Origin of Obturator Artery from the Internal 
Iliac Artery (Origen Anómalo de la Arteria Obturatriz de la Arteria Iliaca Interna). Int J Morphol. 25(3):639-41. 
The obturator artery passes on the lateral wall of pelvis inferior to the brim to enter 
the obturator foramen near to its superior edge (Carter 1867; Beck et al 2003) (Figure 
1.19). The artery is medial to the obturator fascia, lateral to the ureter, ductus deferens, 
and peritoneum and inferior to the obturator nerve (Standring 2005). As the obturator 
artery passes through the pelvis it gives several muscular and vesical branches. The 
muscular branches supply iliacus and anastomose with iliolumbar artery, whereas the 
vesical branch supplies the bladder (Carter 1867; Sharpey et al 1867; Wilson 1868) 
(Figure 1.20). Before leaving the pelvic cavity it gives a pubic branch as a collateral 
circulation with the external iliac system via the inferior epigastric artery (Carter 1867; 
Sharpey et al 1867; Wilson 1868). The obturator artery then passes from the pelvic cavity 
to the medial compartment of the thigh via the obturator canal (Carter 1867; Sharpey et al 
1867). 
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Table 1.11: Obturator artery arises from the inferior epigastric artery 
Study Incidence  Number of 
Specimens  
Cloquet (18I7) 31.4% 500  
Breschet (1819) 19.0% 63 
Hesselbach (1819) 42.2% 64  
Quain (1844) 31.4 360 
Schlöbig (1844) 21.0% 112 
Isaacs(1855) 18.3% 706 
Wyeth/ Warwell  (1878) 34.0% 52 
Hoffman (1879) 32.5% 63  
Hartmann (1881) 19.0% 180 
Krusche (1885) 21.2% 63  
Pfeifer and  Fitz (1889) 37.6% 307  
Dwight (1895) 25.8% 500  
Jastschenski (1891) 24.0% 404 
Parsons and Kieth (1897) 18.1 % 55 
Quain (1899) 31.9% 400 
Levi (1901) 25.2% 200 
Poynter (1922) 26.2% 400 
Dubreuil-Chambardel (1925) 29.5% 440 
Lipshtuz  (1916) 19.3% 181 
Braithwaite (1952) 19.5% 169 
Jakubowicz and Czarniawska-Grzesiñska (1996)  2.6% 75 
Missankov et al (1996)  44.0%  49 
Berberoflu et al (2001) 7.1% 28 
Sarikcioglu et al (2003).  14.8%  54 
Guy’s Hospital (Al-Jefout 2005) 8.0% 138  
Mahato (2009) 8% 50 
Biswas et al (2010) 23.3% 56 
Rusu et al (2010) 15.62% 32 
Sañudo et al (2011)  28.0% 232 
 
On leaving the pelvic cavity, the obturator artery divides into two branches, the 
anterior and posterior branches which anastomose with the internal circumflex artery. The 
anterior branch supplies obturator externus, pectineus, the adductors and gracilis and 
terminates by anastomosing with the posterior branch of the obturator and medial 
circumflex femoral arteries. The posterior branch gives twigs which supply the muscles 
attaching to the ischial tuberosity and anastomoses with the inferior gluteal artery 
(Standring 2005). This latter branch terminates by anastomosing with the anterior branch 
and the medial circumflex femoral artery (Carter 1867; Sharpey et al 1867; Wilson 1868).  
The posterior branch not only supplies obturator externus but also the hip joint via 
an articular branch (Wilson 1868; Theron 1980; Itokazu et al 1997 Beck et al 2003) along 
the ligamentum teres to the femoral head (Standring 2005). The posterior branch of the 
obturator artery anastomoses with the superior gluteal artery and the ascending branch of 
the medial femoral circumflex artery to form an anastomotic ring supplying the hip joint 
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capsule (Pai et al 2009). Therefore, the obturator artery is one of the main arteries which 
supply the femoral head together with the medial and lateral femoral circumflex arteries 
(Howe et al 1950; Trueta and Harrison 1953; Claffey 1960; Sevitt 1965). In conclusion, the 
obturator artery is a main artery supplying the central parts of the acetabulum (Katthagen 
et al 1995) as well as the femoral head (Shatsillo and Ariél' 1996). 
Figure 1.20: The obturator artery gives vesical and muscular branches during its pelvic course. 1. Proximal division of 
umbilical artery, 2. Internal pudendal artery, 3. Inferior gluteal artery, 4. Inferior vesical artery, 5. Lateral sacral artery 
(Figure has been taken from Naveen NS, Murlimanju BV, Vishal Kumar, Jayanthi KS, Krishna Rao,  Thejodhar P (2011) 
Morphological Analysis of the Human Internal Iliac Artery in South Indian Population OJHAS 10(1): ISSN 0972-5997). 
 
The obturator artery may supply gracilis with the medial femoral circumflex and 
deep femoral arteries, but gracilis may have a major supply from the lateral femoral 
circumflex artery (Natsis et al 2006). In addition, the obturator artery provides anterior 
cutaneous branches to supply the perineal region which is mainly supplied by its external 
and internal pudendal branches (Bai et al 2007).  
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Enlargement of the obturator artery is a compensatory or supportive artery for other 
structures, for example a hypoplastic external iliac artery via an anastomosis of deep 
circumflex iliac arteries (Kawashima et al 2006). The obturator artery is also the 
commonest (54%) origin of the accessory pudendal arteries (Nehra et al 2008). 
 
 
Figure 1.21: Obturator artery arising from the inferior gluteal artery (Figure has been taken and modified from 
Lipshutz, B. (1918) A composite study of the hypogastric artery and its branches. Ann. Surg 67:584-608). 
The obturator artery arose from the inferior gluteal artery (Figure 1.21) in 3.5%, the 
superior gluteal artery in 9%, and the internal pudendal artery in 4% (Lipshutz 1916). It 
may also arise indirectly from the anterior division of the internal iliac artery with the 
internal pudendal and inferior gluteal arteries in 11%. It arose from the posterior trunk 
dividing into superior and inferior gluteal arteries which passed superior to piriformis in 
9.4%, from the external iliac artery indirectly via a common trunk with the inferior epigastic 
artery in 1.6%, and from the femoral artery in 1.1% (Lipshutz 1916). Rarely, it arose from 
the middle rectal artery (1.1%), inferior epigastric (Adachi 1928; Kawai et al 2008 and 
Nagabhooshana et al 2008), superior gluteal (Adachi 1928) or inferior gluteal artery (Nasu 
and Chiba 2009).  
 
Corona mortis 
 An anastomosis between the pubic rami or the vascular connections between of 
the inferior epigastric and obturator arteries has been referred to as crown of death (Goss 
1973; Bergman et al 1988; Jakubowicz and Czerniawska-Grzesinska 1996; Missankov et 
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al 1996; Tornetta 1996; Okcu et al 2004; Darmanis et al 2007) or corona mortis 
(Berberoğlu et al 2001; Sarikcioglu et al 2003). Black American in the South are estimated 
to have a higher incidence of variations of the pubic anastomosis compared to North 
American, European and Japanese populations (Missankov et al 1996). The distance 
between the corona mortis anastomotic arteries and the symphysis pubis is from 40 to 96 
mm (Darmanis et al 1992) or from 45 to 90mm (mean 64)  (Okcu et al 2004). There is no 
significant difference between gender in the incidence of corona mortis and the distance to 
the symphysis pubis (Okcu et al 2004). 
Daeubler et al (2003) stated that an aberrant obturator artery may arise from the 
inferior epigastric branch of the external iliac artery, a condition known as the corona 
mortis. Based on morphological features, the corona mortis can be classified into three 
types. In the first type, the obturator artery arises from the external iliac artery; in the 
second type, it originates from the inferior epigastric artery (IEA), while in the third type the 
obturator and inferior epigastric arteries anastomose. A fourth type has pubic branches of 
the obturator artery replacing the anastomosis with the external iliac artery (Rusu et al 
2009). The incidence of corona mortis with either an aberrant obturator vein or artery is 
40% (Lau and Lee 2003). 
 
Table 1.12: Corona mortise 
Study  Incidence  Sample  
Jastschinski (1890)  3.4% 1034 
Lipshutz (1916) 11.0%  181 
Pick et al (1942)  1.0% 640 
Braithwaite (1952)  6.5% 169 
Tornetta et al (1996). 34.0% 50 
Berberoğlu et al (2001) 8.0%  14 hemipelvis and 28 patient 
angiography 
Karakurt et al (2002)  28.5% 98 angiography 
Sarikcioglu et al (2003)  0% 54   
Hong et al. (2004)  0%  50  
Okcu et al. (2004)  19.0% 150 cadaver halves 
Lau and Lee (2003) 22% 121pateint angiography 
Pungpapong and Thum-umnauysuk 
(2005) 
0% 66 pelvic halves 
Darmanis et al (2007)  0% 80 hemipelvises 
Pai et al (2009)  2.0% 98 hemipelvises 
Requarth and Miller (2011) 38.4% 174 patient angiography 
Rusu et al (2010) 65.0% 40 hemipelvises 
 
Historically, the obturator and its aberrant or accessory obturator artery was 
defined as a double obturator (Jastschinski 1890; Lipshutz 1916). The occurance of an 
aberrant obturator artery is 3.4% (Jastschinski 1890), 11% (Lipshutz 1916), 1% (Pick et al 
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1942) and 6.5% (Braithwaite 1952) indicating a collateral circulation, but not referred as 
corona mortis.  
Generally, the incidence of aberrant obturator artery is 8% (Berberoğlu et al 2001) 
or 22% (Lau and Lee 2003). The artery has an aberrant course crossing the obturator 
canal via the obturator foramen, hence the aberrant or accessory obturator artery 
coexisting with the obturator artery (Kachlik et al 2008). The aberrant obturator artery 
usually arises from the inferior epigastric artery (20–34%), but may arise from the external 
iliac artery (1–2%) (Pick et al 1942; Basmajian and Slonecker 1989; Gilory et al 1997). The 
aberrant obturator artery crosses the superior pubic rami and is susceptible to injuries 
during dissection of the Bogros space and stapling of the mesh onto Cooper's ligament 
(Lau and Lee 2003). Recently, corona mortis has been estimated in 38.4% of individuals 
(Requarth and Miller 2011).  
The incidence of arterial connections has been estimated as 8%–43% (Teague et 
al. 1996; Berberoglu et al. 2001). Anastomosis between the obturator and external iliac 
systems is 61% (Okcu et al 2004) and 34% (Tornetta et al 1996). Gilroy et al (1997) and 
Drewes et al (2005) stated that the obturator artery communicates with the inferior 
epigastric or external iliac arteries in 33.3%, while Pai et al (2009) stated the anastomosis 
of obturator artery and its aberrant was 2% (Table 1.12). 
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Posterior trunk branches: 
Superior gluteal artery: 
 The superior gluteal artery (SGA), previously known as the gluteal superior or 
gluteal artery (Sharpey et al 1867; Wilson 1868; Standrin. 2005; Fritsch and Kühnel 2005; 
Mu et al 2005), comes under the third class of Herbert’s classification of 1825. The SGA is 
the largest branch of the IIA appearing as a continuation of its posterior trunk (Figures 2.1, 
2.17, 2.9 and 2.12) (Carter 1867; Sharpey et al 1867; Wilson 1868; Pelage et al 1999; 
Fritsch and Kühnel 2005; Mu et al 2005). Recent reviews of the origin of the superior 
gluteal artery suggest it constantly arises from the posterior trunk (Naguib et al 2008). 
Based on reviews of the internal iliac classification, the superior gluteal artery can arise 
from the internal iliac artery independently or as a common trunk with other arteries (Table 
1.13). 
 
Table 1.13: Variable origin of the superior gluteal artery  
Study 
 
 
SGA arose 
independently 
SGA arose 
with IGA 
SGA with 
IPA and  
IGA 
SGA 
arose 
with IPA 
Number of 
specimens 
Lipshutz (1916) 68.0% 24.0% 7.0% 0% 181 
Adlachi (1928) 69.4% 23.1% 4.1% 0.8% 121 
Tsukamoto (1929) 78.5% 8.4% 12.9% 0% 287 
Miyaji (1935) 88.9% 11.7% 4.2% 0% 179 
Aria (1936) 76.4% 19.4 % 4.2% 0% 500 
Hoshiai (1938) 81.2% 16.1% 2,6% 0% 379 
Ashley and Anson 
(1941) 
67.7% 17.3% 7.7% 0% 260 
Suzuki (1951) 77.3% 18.8% 3.7% 0.2% 490 
Yasukawa (1954) 77.6% 18.4% 4.0% 0% 544 
Raithwaite (1952) 81.0% 15.3 % 3.6 % 0% 169 
Fischer (1959) 66.0% 26.0% 8.0% 0% 50 
Roberts and 
Krishinger (1968) 
65.3% 27.0% 7.2% 0% 167 
Morita et al (1974) 70.8% 22.5% 6.7% 0% 267 
Iwasaki  et al (1987) 78.5% 19.5% 2.0% 0% 251 
Yamaki et al (1998) 80.8% 13.6% 5.4% 0.2% 645 
 
The superior gluteal artery has a short and tortuous intrapelvic course (Batt et al 
2006) running dorsally between L5 and S1 roots of the sciatic nerve (Figure 2.12) 
becoming extrapelvic by passing superior to piriformis through the greater sciatic or 
suprapiriformis foramen (Figure 2.16) (Carter 1867; Wilson 1868; Fritsch and Kühnel 
2005). Therefore, aneurysm of the superior gluteal artery compresses the L5 and S1 roots 
leading to irritation of the sciatic nerve and presenting as sciatic pain (Deyo et al 1992). 
Specifically, the SGA exits pelvic cavity through superior part of the greater sciatic foramen 
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Figure 1.22: The superior gluteal artery supplies the ilium, 
iliopsoas and iliacus. (Figure has been taken from Standring 
S, editor. (2005) Gray’s Anatomy. 39
th
 edi. Livingstone). 
 
(Masquelet et al 1993) which is common laceration position of the artery (Flemming 1977; 
Brown et al 1984; Brumback 1990) due to displacement fractures involving sacrum 
(Letournel et al 1981; Bosse et al 1988; Saibil et al 1983; Schatzker et al 1987) referred as 
posterior pelvic fractures (O'Neill et al 1996) proceeding to gluteal compartment syndrome 
(Brumback 1990) or gluteal artery pseudoaneurysms (Vasseur et al 1998). During its 
intrapelvic path, the SGA gives muscular branches to iliacus, piriformis, and obturator 
internus. Just prior to leaving the pelvis it gives a nutrient artery which supplies the ilium 
(Figure 1.22). It also infrequently (9%) supplies the medial compartment of the thigh via its 
obturator branch (Lipshutz 1916). 
As the SGA leave the pelvic cavity and enters the gluteal region it lies against a 
ridge of the greater sciatic notch 
superiorly and the arcade of 
Bouisson inferiorly (Batt et al 2006), 
previously known as a fascio-
losseous canal (Simonova 1979) or 
more recently as the suprapiriformis 
canal (Batt et al 2006). The canal 
has a length of 4 to 4.5 cm and 
width of 0.6 to 1.0 cm (Simonova 
1979). Formation of the canal is 
from the fascia of the gluteal region 
and piriformis and the parietal layer 
of pelvic fascia (Simonova 1979). 
On leaving the pelvis, the 
SGA runs posteriorly deep to 
gluteus maximus with an average 
distance of 60 mm from the posterior superior iliac spine (PSIS) and 42 mm from the 
posterior inferior iliac spine (PIIS) (Ebraheim et al 1998). The SGA divides into two 
branches, superficial and deep (Carter 1867; Sharpey et al 1867; Wilson 1868; Fritsch and 
Kühnel 2005). The superficial branch runs deep to gluteus maximus (Amr 1998) providing 
branches to it and anastomosing with the inferior gluteal artery. Therefore, the SGA 
supplies the upper portion of gluteus maximus, the lower portion is by the SGA and inferior 
gluteal artery in different percentages (Masquelet et al 1993; Song et al 2002). The 
superficial branch supplies the dorsal surface of the sacrum and anastomoses with the 
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Figure 1.23: The iliolumbar artery 
arising from the dorsal aspect of the 
posterior trunk of the internal iliac 
artery.  AD. Anterior division, PD. 
Posterior division, 1. Glutopudendal 
trunk, 2. Hypogastric division, OBT. 
Obturator artery (Figure has been 
taken from Naveen NS, Murlimanju 
BV, Vishal Kumar, Jayanthi KS, 
Krishna Rao,  Thejodhar P (2011) 
Morphological Analysis of the Human 
Internal Iliac Artery in South Indian 
Population OJHAS 10(1): ISSN 
0972-5997). 
posterior branch of the lateral sacral artery (Carter 1867).  According to Sharpey et al 
(1867), the superficial branch anastomoses with posterior sacral arteries and ischiadic 
(sciatic) artery. The deep branch breaks up into superior and inferior branches providing 
supply to gluteal minimus and medius anastomosing with lateral circumflex femoral 
artery(Carter 1867; Sharpey et al 1867; Wilson et al 1868). Variations in anastomoses are 
possible, for example an unusual anastomosis of the SGA with the median sacral artery 
posterior to the first sacral nerve in cases when the common iliac artery descends into the 
true pelvis (Okamoto et al 2005). More recently, the superior gluteal artery was observed 
to anastomose with the lateral sacral, deep lilac circumflex and lateral femoral circumflex 
arteries (Senechal et al 2000). 
 
Iliolumbar artery 
The iliolumbar artery usually originates from the posterior trunk of the internal iliac 
artery (Figure 1.23) (Carter 1867; Sharpey et al 1867; Wilson et al 1868; Pelage et al 
1999; Reddy et al 2007) being a major branch of the posterior trunk (Bergman et al 2009). 
The iliolumbar artery has been classified as a fourth lumbar artery by Beck et al (2003). 
The iliolumbar artery can arise directly from the internal iliac artery (Winters et al 2002) or 
indirectly from its posterior trunk (Yoon et al 2004; Elliot and Smit 2006) or from the 
obturator artery (Beck et al 2003): therefore, the iliolumbar artery has several origins. 
Based on Three-Dimensional Reconstructed Angiography of the internal iliac artery 
branches, Naguib et al (2008) stated that the iliolumbar artery is present in around 86%.  
 
Based on a series studies, the variability of origin of the iliolumbar artery is 
common, as well as its branches (Table 1.14). It appears deep to the external iliac artery 
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on the superior medial aspect of the iliac fossa passing between the obturator nerve and 
the lumbosacral plexus, running on psoas major (Carter 1867; Sharpey et al 1867; Wilson 
et al 1868). The iliolumbar artery may be congenitally absent in which case it is 
compensated for by the fourth lumbar artery (Lipshutz 1916). The iliolumbar artery is 
considered large calibre vessel in the dorsolateral region of the L5 disc space (Harrington 
2001), dividing into the lumbar branch, running to psoas and quadratus lumborum, the 
spinal branch passing between the first sacral and fifth lumbar vertebrae to enter the 
vertebral canal to supply the spinal nerve, and the iliac branch passing to iliacus muscle in 
the iliac fossa (Feneis and Dauber 2007) (Figure 1.3). Therefore, embolisation of the 
iliolumbar artery may lead to sciatic nerve ischaemia (Fargeaudou et al 2010). 
Table 1.14: Variability of iliolumbar artery origin on several studies 
Origin  Parsons 
and 
Keith 
(1897)  
Chen 
et al 
(1999) 
Ebraheim 
et al 
(1997) 
Yiming 
et al 
(2002) 
Heye 
(2005) 
Bleich 
et al 
(2007) 
Naguib 
et al 
(2008) 
 
Rusu 
et al 
(2010) 
Kiray 
et al 
(2010) 
Common 
iliac artery  
0% 3.7% 0% 0% 0% 0% 0% 8.8% 
(7/80) 
4.8% 
(2/42) 
Common 
iliac 
bifurcation 
0% 0% 0% 0% 0% 0% 0% 2.5% 
(2/80) 
0% 
Internal 
iliac artery  
1.4%  
(1/57) 
96.3% 0% 100% 
(20/20)  
61.0% 28.3% 50% 52.5% 
(42/80) 
71.4% 
(30/42) 
Internal 
iliac 
bifurcation 
0% 0% 0% 0% 0% 0% 6.0% 3.8% 
(3/80) 
0% 
Posterior 
trunk of 
internal 
iliac artery  
29.8% 
(17/57 
0% 0% 0% 0% 0% 44.0% 32.5% 
(26/80) 
19.0% 
(8/42) 
From 
different 
point 
internal 
iliac artery  
0% 0% 0% 0% 0% 0% 0% 0% 4.8% 
(2 /42) 
 
It always anastomoses with the last lumbar artery. The iliac branch supplies the 
iliacus and gives branches to the diploe where one branch passes in an oblique canal 
between the muscle and ilium, while the others course over the length of the iliac crest to 
the abdominal and gluteal muscles. Along its course the iliac branch anastomoses with the 
gluteal, circumflex iliac, external circumflex and external branch of the epigastric arteries 
(Carter 1867; Sharpey et al 1867; Wilson et al 1868). The iliolumbar artery also gives a 
branch supplying the ilium (Ebraheim et al 1997) which is the iliolumbar artery (ILA) of 
Haller, being the largest nutrient pedicle of the ilium (Quain et al 1849). Moreover, the fifth 
lumbar nerve roots gained a supply from the iliolumbar artery (Day 1964). Therefore, the 
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Figure 1.24: The inferior branch of the lateral sacral 
artery runs over the sacral convexity supplying the 
ventral surface of piriformis and sacral nerve roots of the 
sciatic nerve via sending several tiny branches. LSA. 
lateral sacral artery, ML. midline, IIA internal iliac artery, 
P. promontorium, ST. sympathetic trunk (Figure has been 
taken from Güvençer M, Dalbayrak S, Tayefi H, Tetik S· 
Yilmaz M, Erginoflu U, Baksan Ö, Güran S,  Naderi S 
(2009) Surgical anatomy of the presacral area urg Radiol 
Anat 31:251–257). 
 
 
iliolumbar artery contribute to the vascular supply collateral branches to the sciatic nerve 
(Quinn et al 1988), as well as the femoral nerve (Crosby et al 1998), 
 
Lateral sacral artery  
The lateral sacral artery arises from the posterior division of the internal iliac artery 
(Carter 1867; Wilson et al 1868; Pelage et al 1999; Reddy et al 2007). Based on a three 
dimensional angiographic study of the internal iliac artery, Naguib et al (2008) states that 
the lateral sacral artery was present in 88% of specimens. They also state that it arises 
from the posterior trunk in 91%, from the 
internal iliac artery in 7% and from the 
anterior trunk in 1%, as well as from the 
inferior gluteal artery originating from the 
posterior trunk. There are usually two 
arteries on each side: superior and 
inferior (Figure 1.12). The superior 
artery is the large passes dorsally and 
anastomosing with the middle sacral 
artery sending branches to supply the 
sacral spinal canal contents by passing 
through two anterior sacral foramen (1st 
and 2nd sacral foramen) and the skin and 
muscle over the dorsum of the sacral 
region as they leave via the superior 
posterior sacral foramen (1st and 2nd 
sacral foramens). The inferior artery has 
an oblique course travelling over the 
ventral surface of piriformis and the sacral root of the sciatic nerve via branches to the 
anterior sacral foramen which supplies the sacral spinal canal contents and the skin and 
muscle over the dorsal surface of the sacral region (Figure 1.24). The artery ends by 
communicating with the median sacral artery and the contralateral lateral sacral artery at 
the coccyx level (Carter 1867; Wilson et al 1868). Sharpey et al (1867) described the 
lateral sacral artery as having ventral and dorsal branches. The ventral branches supply 
piriformis and the sacral roots ending by anastomosing with the middle sacral artery. The 
dorsal branches curve posterior to supply the spinal canal contents via the anterior sacral 
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foramen and continue their course by penetrating skin and muscle over the dorsal surface 
of the sacrum through the posterior sacral foramen. Lateral sacral artery aneurysm leads 
to radiculopathy and presents with acute low back pain, commonly located dorsal to the 
ﬁrst sacral vertebral body (Alberstone et al 2000). It is a result of increased intravascular 
pressure due to obstruction of the collateral circulation (Kocak et al 2006; Massand et al 
2005) of the contralateral lateral sacral artery or thrombosis. Therefore, prolonged ligation 
of the internal iliac artery or its posterior trunk may lead to lateral sacral artery aneurysm. 
As the lateral sacral artery supplies the sacral roots during its course, sciatic neuropathy 
may occur due to ischemia, either due to thrombotic aneurysm of the lateral sacral artery 
or aneurysmal mass compression.  
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Persistent (coexistence) sciatic (axial) artery 
Introduction 
A persistent sciatic artery is an unusual vascular anomaly due to lack of regression 
of the embryonic dorsal axial (ischiatic) artery. The embryological description of persistent 
sciatic artery for particular developmental period or stage is vague. Green (1832) was the 
first to describe persistent sciatic artery on post-mortem in the nineteenth century. Later, 
Schafer and Thane (1892) stated that the sciatic artery (comes nervi ischiadici) is a branch 
of the inferior gluteal artery. The vascular development of the lower limb was first 
discussed by Evans in 1912. Further, Latarjet (1929) and Brash (1951) described the 
sciatic artery as a long slender vessel arising from or as a direct continuation of the inferior 
gluteal artery, referring to it as the arteria comitans nervi ischiadic. Beside, Singer stated 
that the primitive plexus begins from the axial artery based on embryological study of the 
upper limb. Theoretically, Rodríguez-niedenführ et al (2001) stated there is no difference 
of the vascular development between upper and lower limb based on their embryology 
study of upper limb.  
In comparative anatomy study, the sciatic or ischiadic artery is a principle artery 
supplying the thigh in different species such as amphibian, reptilia and birds. It was known 
as saphena artery and found to have different vascular development stages in different 
species (Hochstetter 1890) while Zuckerkandl (1894) described the saphena artery in all 
mammalian in detail. Manners-Smith (1912) who considered that in primates the main artery is 
not the sciatic but the saphena. Later, De Vriese (1902) stated that the saphena artery is a 
chief artery of the lower limb. Moreover, the ischiadica artery is a direct branch of the aorta 
giving the umbilical artery (from the proximal part) in mammalian. In fact, the origin of this 
artery is still ambiguous in human (Evans 1912). 
However, the sciatic artery has been reported to originate other than from the 
inferior gluteal artery (Yazama et al 2002). The sciatic artery has been known by several 
names as axial, ischiatic or persistent sciatic artery, persistent axial artery, persistent 
ischiadico-femoral trunk or ischiopopliteal arterial trunk (Bardsley 1970; Mandell et al 1985; 
Brantley et al 1993; Papon et al 1999; de Boer et al 2000; Aziz et al 2005; Fearing et al 
2005; Ishida et al 2005; Kritsch et al 2006). Persistent sciatic artery has been considered 
as being into either a complete or an incomplete type based on the whether it supplies the 
majority or minority of the lower limb. A persistent sciatic artery may be present in one or 
both limbs. The complete form is more common than the incomplete one as well as 
unilateral persistent sciatic artery being more common than bilateral (van Hooft et al 2009). 
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Genetic control of artery development: 
Embryologically, the blood plexuses are elegant structure becoming vessels under 
regulated positive or negative factors which stimulate or inhibit development, respectively. 
Previously, Caplan and Koutroupas, (1973) and Mrázková, (1989) proposed the influence 
of vascular development on muscular development. Furthermore, chemical factors such as 
oxygenation, nutrient requirements, and haemodynamic forces are other significant factors 
in regulation of vascular development (Arey 1965; Caplan 1985). However, the specific 
regulating factors control the capillary to grow or fade are vague (Rodríguez-niedenführ et 
al 2001). 
In humans, the stimulating factors are vascular endothelial growth factor (VEGF), 
angiopoietin-1, transforming growth factor-b (TGF-b), platelet-derived growth factor B 
(PDGF-B), and heparin-binding epidermal growth factor (HB-EGF) (Figure 1.25) (Kuo et al 
1997), while angiopoietin-2 and angiostatin inhibit angiogenesis. In embryonic life, the 
arterial channels remain and exist on the flexor side of joints. As stretching of vessels may 
result in vascular injury leading to partial or complete involution by the end of embryonic 
life. For example, the umbilical artery may become the umbilical ligament based on the 
hypothesis of vasculogenesis (Kuo et al 1997; Funke and Kuhnn 1998). Therefore, 
modification of the circulatory system at birth is fundamentally based on arterial involution. 
Furthermore, Funke and Kuhn (1998) proposed arterial wall development stages. Initially, 
the artery enlarges as an endothelial-lined tube forming the tunica intima, the primary 
vascular wall (Figure 1.25). The next stage processes are mainly proliferation, migration 
and alignment of these endothelial cells, following which, formation of the tunica media 
establishes the secondary vascular wall requiring blood vessel stabilization. For example, 
lung Kruppel-like transcription factor (LKLF) is a significant factor for the normal tunica 
media formation during murine embryogenesis (Kuo et al. 1997).  
The primary vascular wall only (without the tunica media) is subsequently 
configured into a capillary plexus (Funke and Kuhn 1998). The arteries which gain 
secondary wall elements do not regress into a capillary plexus, however they may still be 
obliterated. This obliteration depends on the volume of the secondary vascular wall which 
results in either complete dissolution (ductus caroticus, sciatic artery) or presenting as 
arterial ligaments (ductus arteriosus, umbilical artery) in adult life.  In animals such as 
amphibia, reptiles and birds, the sciatic artery is frequently preserved to provide 
nourishment to the lower limbs. In adult humans, the coexistence of a sciatic artery is rare 
and represents the retention of a more evolutionarily primitive arterial pattern. 
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Figure 1.25: Vasculogenesis: the stages of vascular development 
which is under the control of positive factors stimulating vessels 
formation. www.embryology.ch/.../gefassegrundlage01.html 
 
Several syndromes or congenital anomalies may exist with a persistent sciatic or 
axial artery. Daya (2008) reported amniotic band syndrome, while Kircher et al (2010) 
reported a pelvic infantile haemangioma associated with coexistence of a sciatic artery. 
Furthermore, a sciatic artery may coexist with Mullerian agenesis (Madson et al 1995; 
Hooft et al 2009), renal agenesis (Madson et al 1995), solitary pelvic kidney (Muller et al 
1967; Hooft et al 2009) and haemangioma (Kurtoglu and Haluk 2001), as well as 
arteriovenous fistulae (Madson et al 1995; Kurtoglu and Haluk 2001). An arteriovenous 
fistulae of sciatic vessels is a congenital arteriovenous malformation (Golan et al 1986). 
Group disorders of bone or soft tissue include hypertrophic/hypotrophic 
abnormalities of the lower limb arteries (Madson et al 1995; van Hooft et al 2009), or leg 
deformities (van Hooft et al 2009) such as shortening (Mayschak and Flye1984; Williams 
et al 1983; Batchelor and Vowden 2000) and hemihypertrophy (Mayschak and Flye1984; 
Williams et al 1983; Batchelor and Vowden 2000; Kurtoglu and Haluk 2001) of the leg 
(Mayschak and Flye1984; Williams et al 1983; Batchelor and Vowden 2000). In addition, 
pelvic anomalies (Mayschak and Flye1984; Williams et al 1983; Batchelor and Vowden 
2000) such as pelvic myelolipoma (Hooft et al 2009) and imperforate anus (Kircher et al 
2010) are correlated with a coexistent sciatic artery (Kurtoglu and Haluk 2001; Hooft et al 
2009; Kircher et al 2010). Several reports of neurosarcoma (Hooft et al 2009), varicose 
veins (Kurtoglu and Haluk 2001), spina biﬁda (Hooft et al 2009), tethered cord (van Hooft 
et al 2009; Kircher et al 2010) and neurofibromatosis (Kurtoglu and Haluk 2001) have also 
been associated with the presence of a sciatic artery. 
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Mullerian agenesis, also known as Mayer-Rokitansky-Kuster-Hauser syndrome is a 
developmental genetic fault occurring in 1 per 4,000–10,000 resulting in complete or 
incomplete absence of the uterus and vagina (Bailey et al 2010). This syndrome involves 
multiple organ systems such as urinary tract anomalies, unilateral renal agenesis (Greene 
et al 1986), ectopic kidney (Greene et al 1986; Vasquez et al 2008), congenital absence of 
the left external iliac and femoral arteries (Agrawal et al 1982; Greene et al 1986; Vasquez 
et al 2008) and absence of the umbilical artery (Muller et al 1967). The possible congenital 
absence of an organ is due to the fact that the internal iliac artery compensates for the 
congenital absence of the external iliac therfore sacrificing the arterial supply to pelvic 
organs during involution of the sciatic artery (Bailey et al 2010). Persistent sciatic artery is 
also associated with an aberrant right subclavian artery (Vedelago et al 2011), previously 
reported by Bayford (1794). 
Amniotic band syndrome is characterized by bone abnormalities and nerve 
compression (Daya and Makakole 2011). It is thought to occur between the 6mm and 
22mm embryonic length stages (Kennedy and Persaud 1977; Daya and Makakole 2011) 
and is associated with several vascular anomalies with an incidence of 2% (Robertson et 
al 1990) or 60% (Daya and Makakole 2011) in the population. A persistent sciatic artery 
was found associated with this syndrome in 5.5%, whereas variability of the division of the 
popliteal artery or its branches or both was found in 38.9% (Daya and Makakole 2011). 
Moreover, varicose veins are a common disorder frequently seen in persistent 
sciatic artery (Hooft et al 2009). Varicosities may lead to raising venous pressure by 
incompetence of its valves, which has been linked with a persistent sciatic vein (Caughron 
et al 2007; Labropoulos and Abai 2007) (Figure 1.26). The sciatic vein is an embryonic 
vascular remnant accompanying the sciatic artery and nerve as described by Servelle 
(1978) and You et al (1983): it is a channel between the popliteal vein and the internal iliac 
vein (Cherry et al 1996) starting from the lower thigh in 38.1%, middle thigh in 33.3% or 
upper thigh portion in 28.6% of individuals (Cherry et al 1996).  
The course of the sciatic vein has been described in detail by Tohno et al (1993) 
and its drainage by Ukeshima et al (1990), Peirce and Funaki (2002) and Jung et al 
(2005).  
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Figure 1.26: The persistent sciatic vein. It companies the persistent sciatic artery locating anterior to it. The vein 
receives tributaries from many pelvis visceral veins and terminates directly to internal i liac vein. Sciatic vein on 
the left lower limb: (1) sciatic vein; (2) sciatic nerve; (3) popliteal vein; (4) small saphenous vein; (5) common fibular 
nerve (Figure has been taken from Cardoso B, Alvarenga C.O, Miyahara M, Burihan M. C, Maria R, Lima Q. A, Kuwahara 
M.C, Silva R (2010) Persistent sciatic vein “Persistência da veia ciática”. J Vasc Bras 9(3):137-140). 
 
Embryology: 
 The vascular development of the lower limb was discussed by Senior in 1920 
when, he described the vascular development in detail. By 4 weeks of gestational age 
(5mm length), the embryo consist of the full forty two somites. As the limb buds appear, 
the capillary plexuses form the major vascular trunks and their branches which arise from 
the somites and through the limb buds. Fundamentally, whether the blood vessel develops 
or not depends on the amount of blood flow. In cases of diminishing or diverted blood flow 
to other regions away from the lumen of primitive vessels, the blood vessels undergo 
partial or complete atrophy. Therefore, the buds develop from the trunk and obtain their 
initial supply from capillary plexuses at the same time as the embryo grows in size, which 
is a mandatory requirement for lower extremity development (Senior 1920; Adachi 1928; 
Yokoo 1932; Job 1933; Finerty 1947; Mada 1955; Nakamura and Kasai 1956; Kubota et al 
1958; Cowie et al 1960; Blair and Nandy 1965; Youngson et al 1980; Yoshimura et al 
1988; Ukeshima et al 1990; Emura et al 1991; Inoue et al 1993; Tohno et al 1993; Sekiya 
et al 1997; Kodama 2000). 
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At approximately 29 gestational days (6 mm length), the primitive sciatic artery 
arises from the posterior root of the umbilical artery to supply the lower limb buds, a 
necessity for growth and development (Senior 1920; McLellan and Morettin 1982; 
Freeman et al 1986; Batchelor and Vowden 2000; Mooney and Loh (2008). A persistent 
sciatic artery has been referred to as a primary axial artery of the lower limb bud (Senior 
1920), being described as a consolidation within the plexus spontaneously arising from the 
dorsal root of the umbilical artery (Figure 1.27) (Senior 1920; Cowie et al 1960; Blair and 
Nandy 1965; Youngson et al 1980; Juliá et al 1995) giving several branches (Mooney and 
Loh 2008). The axial artery is the dominant arterial supply for the lower limb buds up to the 
9 mm embryo stage (Madson et al 1995; Brantley et al 1993; Juliá et al 1995; Parry et al 
2002). Prior to this stage, the umbilical arteries are the ventral (anterior) paired branches 
of the dorsal aorta, the fourth branch with respect to position (Moore 1977). Subsequent to 
aortic fusion, the paired umbilical arteries have developed a secondary connection to the 
fifth lumbar arteries in the area where the aorta bifurcates into the future right and left 
common iliac artery (Walsh et al 1974).  
At approximately 33 gestational days (9 mm length stage) (Senior 1920; McLellan 
and Morettin 1982), the sciatic artery arises from the umbilical artery (Sultan et al 2000; 
Ooka et al 2008) and becomes the dominant artery supplying the growing lower limb bud 
(Nedelcu et al 2007). The primitive external iliac artery becomes the primitive femoral 
artery and runs in the anterior thigh compartment (Senior 1920; Patel and Reilly 2007) as 
the sciatic artery starts to involute (Nedelcu et al 2007) at 32 days (8.5 mm length). 
During development of the lower limb, the primitive sciatic artery passes along the 
dorsal aspect of the skeletal mesenchyme of the sole of the foot (Figures 1.27 and 1.28). A 
division of the artery gives the primitive popliteal and peroneal arteries (Williams et al 
1989; Brantley et al 1993) which are derived from the primitive middle and distal segments 
of the sciatic artery. Later, the primitive artery compensates with the development of the 
common and superficial femoral arteries to replace the primitive sciatic artery. The 
primitive external iliac artery arises prior to the sciatic artery origin from the lateral aspect 
of the umbilical artery dividing it into proximal and distal parts which become the common 
iliac and internal iliac arteries and their branches, respectively (Figure 1.27).  
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Figure 1.27: Embryologically, the blood supply to the lower extremity is initially provided by the sciatic artery 
system, which branches off the internal iliac, and continues as the popliteal artery. By the sixth week of 
gestation, the external iliac/iliofemoral system begins to develop, joining the sciatic system at the popliteal 
artery. The sciatic artery system normally regresses, persisting proximally as the superior and inferior gluteal 
arteries and distally as the popliteal artery and its bifurcations. (Figure has been taken from Sidway AN. 
Embryology of the vascular system. In: Rutherford RB, editor. Vascular surgery. 6th ed. Philadelphia: Elsevier; 
2005. p. 53-63). 
 
At 35 gestational days, the femoral artery divides into a saphenous artery and 
superior communicans ramus (Senior 1920). The femoral artery is a direct continuation of 
the external iliac artery and is noticeable at the 12 mm stage (Figure 1.28). At the same 
time as the external iliac artery becomes the common and superficial femoral artery 
(Senior 1920). The femoral artery is therefore a direct continuation of the external iliac 
artery (Mandell et al.1985) with the femoral artery passing through the adductor canal 
(Brantley et al 1993; Madson et al 1995). In congenital absence of the external iliac artery, 
the common femoral artery arises from the internal iliac artery instead of the external 
(Tamisier et al 1990). Furthermore, hypoplasia or atresia of the external iliac artery has 
been linked to coexistence of a persistent axial artery (Tamisier et al 1990). While the 
superficial femoral artery descends to the knee where it terminates (Mandell et al 1985; 
Brantley et al 1993; Batchelor and Vowden 2000; de Boer et al 2000; Maldini et al 2002; 
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Ishida et al 2005; Jung et al 2005; Wilson et al 2005; Kritsch et al 2006; Rodriguez-Rivera 
et al 2010).  
Embryologically, the mesenchymal blood islands form clefts which develop 
gradually into isolated islands of the superior ramus communicans ending as the persistent 
sciatic artery. The superior communicating ramus joins the primitive sciatic artery just 
above the knee joint to become the dominant blood supply to the lower limb (Arey 1965; 
Vimla et al 1981). The primitive sciatic artery extends to anastomose with the distal 
branches of the superficial femoral artery. The sciatic and superficial femoral vessels 
continue directly or indirectly as the popliteal and interosseous arteries which are 
segments of the distal sciatic artery (Senior 1920).  
In a 12 mm embryo, the external iliac continues as the common femoral artery with 
the superficial femoral artery meeting the sciatic artery beneath knee joint line. Therefore, 
the popliteal artery gains blood from both arteries (Nedelcu et al 2007). 
At 37 days gestational age (14 mm length), the sciatic artery develops and 
anastomoses with the femoral artery. Therefore, the lower limb gains its supply via the 
anterior and posterior systems of the femoral and sciatic arteries respectively (Senior 
1920). The femoral system develops rapidly while the persistent sciatic artery regresses 
(Figures 1.27 and Figure 1.28) (Arey 1965; McLellan and Morettin 1982; Donovan and 
Sharp 1984; Noblet et al 1988; Inoue et al 1993). High femoral bifurcation above the 
inguinal ligament is due to an irregular division of the embryonic plexuses (Uberoi et al 
2011). 
At the 19 mm length stage, the rami femorales become the wide-channel femoral 
rete becoming the external iliac artery in which the sciatic artery the chief arterial supply of 
the lower limb. The rete enlarges, expands and joins the rami femorales via a recurrent 
branch of the axial artery (ramus communicans superior) participating in the division of the 
femoral artery which in turn enlarges as the axial artery regress (Senior 1920). The 
proximal femoral division develops with the inferior epigastric artery from the external iliac 
artery: the middle femoral division develops from a large trunk ventral to the rete femorale. 
The distal femoral division develops from a branch of the sciatic artery, the ramus 
communicans superior, passing through the hiatus tendineus. Therefore, embryologically 
the deep femoral artery is from the rete femorale (Cazenave- Mahe et al 1980; Greebe 
1977).  
At 41 days gestational age (22 mm length) (Senior 1920) the proximal division of 
the sciatic artery becomes the inferior gluteal artery at the end of the regression process, 
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which is by the third month of development (Senior 1920; Mandell et al 1985; Shinozaki et 
al 1998; Sagić et al 2008), as the femoral artery becomes the dominant artery of lower 
limb. The arteria interossea and arteria peronea posterior superficialis regress, whereas 
the ramus communicans inferioris becomes the adult peroneal artery by the eighth week. 
Prior to this stage, the primitive sciatic artery communicates ventrally via the ramus 
perforans cruris, a space between the proximal part of the tibia and fibula becoming the 
anterior tibial artery at 17.8 mm length embryo, as well as the superior communicating 
ramus communicates between the femoral and popliteal arteries at the 18 mm stage 
(Mooney and Loh  2008). However, the anterior and posterior tibial arteries have been 
described as originally being branches from femoral system (Tindall et al 2006; Jung et al 
2005; Mauro et al 1988). 
           The entire femoral system develops from the external iliac artery (Patel and Reilly 
2007) as sciatic artery regression ends with a remnant of the sciatic artery being the 
inferior gluteal artery, arterial rami concomitans of the sciatic nerve, deep femoral, 
popliteal, as well as its branch the peroneal artery, and anterior tibial arteries (Senior 1920; 
Brantley et al 1993; Batchelor and Vowden 2000; Maldini et al 2002; Parry et al 2002; 
Hassan 2004). The femoral system develops into the external iliac, common and 
superficial femoral, profunda femoris, anterior tibial, and pedal arteries (Jung et al 2005). 
The sciatic remnant of the proximal division becomes the inferior and superior gluteal 
arteries (Arey 1965; Vimla et al 1981; McLellan and Morettin 1982; Batchelor and Vowden 
2000) serving as the proximal nutrient arteries of the sciatic nerve in the third embryonic 
month of embryo life (Nedelcu et al 2007). The proximal division of the sciatic artery 
becomes the inferior gluteal artery (Jung et al 2005) or the superior and inferior gluteal 
arteries (Mousa et al 2010). The distal division becomes the popliteal, anterior tibial and 
digital vessels (Figures 1.27 and 1.28) (Arey 1965; Vimla et al 1981; McLellan and 
Morettin 1982; Batchelor and Vowden 2000). However, the distal division of the sciatic 
artery becomes as the popliteal artery, peroneal-tibial vessels, and branches of the gluteal 
artery (Juliá et al 1995), or the anterior and superior gluteal arteries, as well as the 
popliteal and peroneal arteries (Sultan et al 2000). The distal division of the sciatic artery 
has been suggested to develop into the popliteal and peroneal arteries (Mousa et al 2010) 
or into the popliteal, peroneal, and anterior tibial arteries (Jung et al 2005). Therefore, the 
arteria tibialis posterior superficialis, arteria peronea posterior superficialis, arteria 
interossea are originally from the primitive sciatic artery (Mooney and Loh 2008). 
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Disagreeing with the general consensus that the inferior gluteal artery is a remnant 
of the proximal division of sciatic artery regression Yazama et al (2002) observed that the 
inferior gluteal artery was found coexisted with the sciatic artery, indicating that the inferior 
gluteal artery has an origin from an element of an artery rather than the proximal division 
of the sciatic artery. At the end stage of lower limb development, the femoral artery 
becomes the dominant artery supplying the lower limb instead of the sciatic artery (Senior 
1920).  
 Continuation of the sciatic artery as the polpiteal artery is a result of failure of the 
distal superficial femoral artery to grow in size and length (Senior 1920; Finerty 1947; 
Kubota et al 1958; Blair and Nandy 1965; Arey 1965; Donovan and Sharp 1984; Noblet et 
al 1988; Inoue et al 1993; Jung et al 2005). For example, the femoral artery has a short 
course terminating as the common profundo-circumflex trunk (Arey 1965; Vimla et al 
1981). Tadakoshi et al (2010) however presented a case of the popliteal artery being a 
continuation of the deep femoral artery rather than the sciatic and superficial femoral 
arteries, which is contrary to the above theory. 
In summary, the distal division of the sciatic artery becomes disconnected from its 
proximal division to become popliteal artery. As the proximal sciatic division regresses, it 
becomes a small long slender artery (commitans sciatic nerve) which is a descending 
branch of the inferior gluteal artery running between the ischial tuberosity and greater 
trochanter (Brantley et al 1993; Hassan 2004). The distal sciatic artery gives the primitive 
popliteal and peroneal arteries (Williams et al 1989; Brantley et al 1993) which are derived 
from the primitive middle and distal segments of the sciatic artery. Consequently, variability 
of popliteal artery and its branches is due to persistence or irregular fusions of embryonic 
vessels (Senior 1920; Mauro 1988; Tindall 2006). Disagreeing with of the principle concept 
of popliteal artery embryology being a distal part of the sciatic artery Neville et al (1990) 
links agenesis of the popliteal artery with failure of the middle part of the sciatic artery to 
develop. However, Mousa et al (2010) report that the anterior tibial artery is compensatory 
in cases of poplitetal agenesis. A double popliteal artery (Allimant et al 1992), trifurcation 
of the popliteal artery into anterior tibial, the peroneal, and the posterior tibial arteries or 
high origins of these branches (Uberoi et al 2011) may occur based on the most likely 
hypothesis of sciatic artery persistence. 
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Figure 1.28: (A) During the early development the sciatic artery supplies the major blood supply to the lower 
limb. (B) As development progresses, the sciatic artery regresses and the femoral arterial system connects 
with the popliteal artery. (C) Remnants of the sciatic artery normally persist into adulthood as the popliteal and 
peroneal arteries (shaded regions) (Figure courtesy of Shelby K. Brantley, MD from ‘‘Persistent Sciatic Artery: 
Embryology, Pathology, and Treatment’’ published in the Journal of Vascular Surgery in 1993 [Vol. 18:242–
248]). 
 
The superficial femoral system is atretic and hypoplastic during its course in the 
thigh ending at the adductor hiatus; however it may continue as the posterior tibial artery in 
the leg (Arey 1965; Vimla et al 1981). Persistent sciatic artery may remain unidentified, 
however several reported cases propose a link between the coexistence of a persistent 
sciatic artery and hypoplasia of the superficial femoral artery (Senior 1920; Finerty 1947; 
Kubota et al 1958; Blair and Nandy 1965; Arey 1965; Donovan and Sharp 1984; Noblet et 
al 1988; Inoue et al 1993; Bombin 2010; Rodriguez-Rivera et al 2010). Other authors 
propose failure of the femoral artery to develop as a reason for sciatic artery coexistence 
(Madson et al 1995; Brantley et al 1993 Bombin 2010).  
Furthermore, the common femoral artery terminates as superficial and deep 
femoral arteries (Figure 1.27) (Wu et al 2007), which are frequently small in size 
(Ukeshima et al 1990). The superficial femoral artery ends in the middle to lower thigh 
(Arey 1965; Bower et al 1977; Pillet et al 1982; Freeman et al 1986; Johansson 1990) or 
continue as far as the knee (Mandell et al 1985; Brantley et al 1993; Batchelor and 
Vowden 2000; de Boer et al 2000; Maldini et al 2002; Ishida et al 2005; Jung et al 2005; 
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Wilson et al 2005; Kritsch et al 2006). It then follows a medial course (Figure 1.29) (Senior 
1920; Esaki et al 1980) providing muscular branches (Jung et al 2005) and terminating as 
the descending genicular artery (Senior 1920; Esaki et al 1980) where it bifurcates below 
the level of the adductor canal (Senior 1920; Fung et al 2008).  
Figure 1.29: Photograph of the anterior region of the thigh. Fn, femoral nerve; fv, femoral vein; sfa, superficial femoral 
artery; s, sartorius; vm, vastus medialis. (Savov JD, Wassilev WA. Bilateral persistent complete sciatic artery. Clin Anat 
2000 13:456-460). 
 
On the other hand, the vascular development of upper limb has been discussed on 
earlier study by Manners-Smith (1912). It occurs between 13 mm to 21 mm embryo length 
(Rodríguez-niedenführ et al 2001). Rodríguez-niedenführ et al (2001) stated that the initial 
capillary network grows and differentiates during limb bud development in 12 mm embryo. 
This network arises from the dorsal aorta and begins to enlarge and differentiation in 13 
mm embryo. The variability of vascular development is due to either persistence or 
regression of capillary leading to arterial variations rather than the sprouting of anomalous 
vessels.  
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Persistent sciatic artery Classification:  
Pillet et al (1982) classified persistent axial artery as being one of four forms. The 
first is a complete axial artery arising from the internal iliac artery and ending as the 
popliteal artery (Figures 1.33 and 1.36). The superficial femoral artery is a continuation of 
the common femoral artery which is complete, whereas the deep femoral artery is 
congenitally absent. This form has been reported by Cowan et al (2010). In the second 
form the persistent axial artery was found to have identical features as the first form except 
that the superficial femoral artery is incomplete in its development. Consequently, this form 
has been subdivided into two categories: (A) the superficial femoral artery is present and 
does not become popliteal artery in the lower third of the thigh, while in (B) the common 
femoral artery continues as the deep femoral artery - the superficial femoral artery does 
not coexist. In the third form the persistent axial artery is incomplete with its upper half 
forming a branch of the inferior gluteal artery: the femoral artery is usually normally 
developed. In the fourth form the persistent axial artery is incomplete with only the lower 
half present as the femoral system is usually normally developed (Figure 1.30).  
 
 
Figure 1.30: The classification system of sciatic artery according to Pillet et al (1982). (modified from Gauffre 
et al 1994). 
 
A fifth form was discovered by Gauffre et al (1994), in which the persistent axial 
artery arises from the median sacral artery. The fifth form has also been divided into two 
categories (A and B) depending on either the presence or absence of the superficial 
femoral artery respectively (Table 1.15).  A different classification has been reported by 
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Sultan et al (2000) (Table 1.16) based on Bower et al (1977), which is dependent on the 
dominant blood supply to the lower limb with the persistent axial artery classified as a 
complete or an incomplete form.  
 
Table 1.15: Pillet et al (1982) classification  
Type  Description  
Type 1  A complete sciatic artery with normal femoral artery 
Type 2  A complete PSA in combination with an incompletely developed 
femoral artery: 
 Hypoplasia of superficial artery  
 Aplasia of superficial artery 
Type 3  
 
Incomplete sciatic artery is upper division persistence and the femoral 
arteries are normally developed 
Type 4  
 
Incomplete sciatic artery is lower division persistence and the femoral 
arteries are normally developed 
Type 5* 
 
The sciatic artery arise from the median sacral artery into two forms 
 With a developed superficial femoral artery  
 With an undeveloped superficial femoral artery 
Type 5 was discovered by Gauffre et al (1994) 
 
However, coexistence of a hypoplastic superficial femoral artery associated with 
persistent sciatic artery may be still vague and indefinite (Nicholson et al 1977; Williams et 
al 1983; Anger et al 1984; Loh 1985; Golan et al 1986; Freeman et al 1986; Wilms et al 
1986; Frikha et al 1993; Wolf et al 1993; Erlemann et al 1995; Martha and Morris 1995; 
Gawenda and Zähringer 1999; Sagić et al 2008; Tadakoshi et al  2010; Szejnfeld et al 
2011; Vedelago et al 2011; Sabanciogullari et al 2011). Development of the superficial 
femoral and sciatic arteries has been classified into complete and incomplete forms 
(Bower et al 1977; Freeman et al 1986; Brantley et al 1993; Batchelor and Vowden 2000; 
Ishida et al 2005). Complete development is correlated with regression of a persistent 
sciatic artery (van Hooft et al 2009). The incidence of the aplastic superficial femoral artery 
is 7.4% (Ikezawa et al 1994), whereas the incidence of hypoplastic superficial femoral 
artery is 46.8% (Ikezawa et al 1994) or 70- 80% (Brantley et al 1993; Wolf et al 1993) in 
association of a persistent sciatic artery. 
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Persistent sciatic arteries have been classified into complete and incomplete forms 
(Bower et al 1977; Brancaccio et al 2004; Sidway 2005; Como et al 2005; Kritsch et al 
2006). The complete forms has an incidence rate from 63% to 79% (Brantley et al 1993; 
Paris et al 1994; Aschwanden et al 2004; Patel and Reilly 2007) or from 70 to 80% 
(Brantley et al 1993; Wolf et al 1993) and as higher as 86.5% (van Hooft et al 2009), 
whereas the incomplete form has an incidence rate of 20% (Maldini et al 2002) or 13.5% 
(van Hooft et al 2009). 
 
Figure 1.31: Thigh region showing a hypoplastic right superficial femoral artery in comparison to the left side. 
Fung HS, Lau S, Chan MK, Tang KW, Cheung YL, Chan SC. (2008) Persistent sciatic artery complicated by 
aneurysm formation and thrombosis. Hong Kong Med J 14(6):492-4.S. 
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Table 1.16: Persistent sciatic artery classification* 
Type Description 
First form Complete persistent sciatic artery starts from the internal iliac and terminates as 
popliteal artery; the femoral artery terminates as the saphenous artery. 
Second 
form 
Complete persistent sciatic artery associated with aplastic external iliac and 
femoral arteries and normal superficial femoral and popliteal arteries.  
Third form Incomplete persistent sciatic artery; the femoral system terminates as the 
saphenous and sural arteries. 
Fourth  
form 
Incomplete persistent sciatic artery with hypoplasia of the sciatic artery in the thigh; 
the femoral system is the chief supply to the lower extremities.  
Fifth form Incomplete PSA with hypoplasia of both the femoral and sciatic arteries with limb 
atrophy.  
*Table obtained from Sultan S, Pacainowski J, Madhavan P, McDermott R, Molloy M, Colgan MP, Moor DJ, 
Shanik GD. Endovascular Management of Rare Sciatic Artery Aneurysm. Journal of Endovascular Therapy 
2000 7(5):415-22). 
 
In the complete form, the sciatic artery arises from the internal iliac artery entering 
the thigh from the pelvis via greater sciatic notch (Brantley et al 1993; Wolf et al 1993; 
Mazet et al 2006; Mousa et al 2010; Rodriguez-Rivera et al 2010) to unite with the  
popliteal artery (Brantley et al 1993; Wolf et al 1993; Patel and Reilly 2007; Mazet et al 
2006; Ooka et al 2008; Rodriguez-Rivera et al 2010). Therefore, it is a direct 
communication between the internal iliac and popliteal arteries (Brantley et al 1993), 
presenting a dominant arterial blood supply to the lower limb (Brantley et al 1993; Wolf et 
al 1993; Ikezawa et al 1994; Savov and Wassilev 2000; Patel and Reilly 2007; Mazet et al 
2006; Ooka et al 2008). Occasionally, the sciatic artery may arise from the internal iliac  
and end as the anterior tibial, posterior tibial, and peroneal arteries (Brancaccio et al 2004; 
Sidway 2005; Como et al 2005; Kritsch et al 2006). In this form, the superficial femoral 
artery is hypoplastic or absent (Bower et al 1977; McLellan and Morettin 1982; Williams et 
al 1983; Mayschak et al 1984; Brantley et al 1993; Wolf et al 1993; Wilson et al 2005; 
Patel and Reilly 2007; Mazet et al 2006; Ooka et al 2008). The first case of congenital 
absence of superficial femoral artery was reported by Green (1832). 
In cases of persistent sciatic artery, the hypoplastic superficial femoral artery arises 
at the middle of thigh (Brantley et al 1993; Wolf et al 1993; Abularrage et al 2009; 
Rodriguez-Rivera 2010) and divides into several branches in 70% (Mandell et al 1985; 
Brantley et al 1993; Wilson et al 2005; Batchelor and Vowden 2000; de Boer et al 2000; 
Maldini et al 2002; Ishida et al 2005; Jung et al 2005; Wilson et al 2005; Kritsch et al 
2006). Consequently, the superficial femoral artery only contributes a minor supply to the 
lower limb ending as collateral branches around the knee (Freeman et al 1986). Popliteal 
artery patency is maintained by collateral branches from the superficial femoral artery and 
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persistent sciatic artery (Nicholson et al 1977; Williams et al 1983; Yamaguchi et al 1997; 
Sultan et al 2000; Patel and Reilly 2007; Mazet et al 2006; Ooka et al 2008), which has 
been called a dual system (Figure 1.27) by Fung et al (2008). Recently, Sabanciogullari et 
a (2011) reported a dual system as did Vedelago et al (2011) who found the medial 
geniculate artery to be a branch of the superficial femoral artery providing a collateral 
circulation to the popliteal artery. 
In the absence of the superficial femoral artery the anterior tibial and peroneal 
arteries arise from a common trunk with the collateral circulation of the lower limbs 
originating from an unnamed primitive collateral vessel embryologically  (Parry et al 2002). 
Occasionally, the superficial femoral artery ends at the distal part of thigh with no collateral 
circulation to the popliteal artery (Rodriguez-Rivera et al 2010). Rarely, the collateral 
circulation arises from the deep femoral artery, even in the presence of a normal 
superficial femoral artery (Jung et al 2005). However, a collateral circulation may not exist 
between the persistent sciatic artery and perforating arteries arising from deep femoral 
artery (Yazama et al 2002), indicating that the persistent sciatic artery is a principal end 
artery and a major arterial supply of the lower limb.  
Jung et al (2005) reported a large prominent collateral artery connecting the deep 
femoral and popliteal arteries in cases of persistent sciatic artery aneurysm associated 
with occlusion by thrombosis. This unusual collateral finding has not been explained in 
previous literature. Based on physiological principles, the collateral artery enlarges in size 
and increases in diameter to provide a blood supply to tissues and protect them from 
ischaemia. In cases of a thrombotic occlusive artery, the collateral circulation works as a 
viaduct to supply distal to the occluded artery site (Figure 1.27). This could be a 
reasonable cause of more prominent collateral artery findings in cases of occlusive 
vascular disease. In the complete type, a persistent sciatic artery continues as the 
popliteal artery distally (Aziz et al 2005). As a result, a persistent sciatic artery can be 
considered to be the main supply to the lower limb (Blair and Nandy 1965; Bower et al 
1977; Donovan and Sharp 1984; Tohno et al 1993; Sindel et al 2006; Wu et al 2007), 
assisted by the superficial femoral artery (Fung et al 2008). As a result, the persistence 
sciatic artery becomes the major supply to the lower limb, which is a rare vascular 
anomaly/malformation needing surgical awareness (Brantley et al 1993). For example, the 
lower limb receives its supply from a persistent sciatic artery and has no supply from either 
the superficial or deep femoral arteries due to a sciato-popliteal communication 
(Paraskevas et al 2004). Therefore, the sciatic artery is an end artery and a major artery of 
Chapter 1 
 
66 
 
the lower limb; however in cases of thrombosis there is a high possibility of acute 
peripheral ischaemia ending with amputation. It is also highly significant in some types of 
surgical bypass procedures because of a lack of communication between the superficial 
and deep femoral arteries and the popliteal artery (Paraskevas et al 2004). 
In the incomplete form, the persistent sciatic artery is hypoplastic (Bower et al 
1977; Nicholson et al 1977; Williams et al 1983; Brantley et al 1993; Yamaguchi et al 
1997; Maldini et al 2002; Patel and Reilly 2007; Wang et al 2011), whereas the superficial 
femoral artery is large (Figure 1.31). As a result, the superficial femoral artery is the major 
artery of the lower limb (Bower et al 1977; Nicholson et al 1977; Williams et al 1983; 
Brantley et al 1993; Yamaguchi et al 1997) terminating as the popliteal artery (Brantley et 
al 1993; Kuwabara et al 1997; Yamaguchi et al 1997). Furthermore, the persistent sciatic 
artery is small in size which is interrupted or connected with the popliteal artery by tiny 
collateral branches the incomplete form (Bower et al 1977; Nicholson et al 1977; Williams 
et al 1983; Brantley et al 1993; Ikezawa et al 1994; Savov and Wassilev 2000; Maldini et al 
2002; Wang et al 2011). Consequently, the persistent sciatic artery has a minor role in 
supplying the lower limb as a collateral branch, especially in ischaemic limb conditions 
(Samson and Showalter 2004). Failure of the sciatic artery to be a major artery of the 
lower limb may lead to surgical interventions in peripheral ischaemic disease due to 
occlusion of the superficial femoral artery or unsuitable bypass procedures (Brantley et al 
1993). 
Several cases have been reported opposing the classification of the persistent 
sciatic artery (Arey 1965; Golan et al 1986; Sekiya et al 1997; Jung et al 2005). In a case 
report of a complete type, the normal superficial femoral artery continued as the popliteal 
artery, as did a persistent sciatic artery (Arey 1965), indicating that this case does not fit 
the classification. More recently, three cases were reported of a normal superficial femoral 
artery associated with the coexistence of a persistent sciatic artery (Jung et al 2005). 
These cases are difficult to classify under the Bower et al (1977) classification. As a 
persistent sciatic artery is considered to be a major artery of the lower limb and the 
superficial femoral artery a minor artery, which is closer to the complete type (Arey 1965). 
On the other hand, if the superficial femoral artery is considered the major artery, the 
persistent sciatic artery has to be considered a minor or collateral artery. Therefore, the 
persistent sciatic and superficial femoral arteries are equal in supplying the lower limb, 
suggesting a third form can be added to the Bower et al (1977) classification. Another rare 
case presents hypoplasia of the persistent sciatic and femoral arteries, in which the large 
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terminal branch of the profunda femoris artery (Sekiya et al 1997) is the principal artery 
responsible for the lower limb supply. Again, this case does not fit to any form of persistent 
sciatic artery classification. In addition to these unclassified cases, a trifurcation (profunda 
femoris, superficial femoral and persistent sciatic arteries) supply the lower limb in which 
the sciatic artery is a direct continuation of the internal iliac artery. Aneurysm or thrombosis 
of one artery of this trifurcation may lead to less severe lower limb ischaemia. Once again, 
this trifurcation case is difficult to fit with any form of persistent sciatic artery classification. 
Golan et al (1986) were the first to report the presence of sciatic arteries on both side 
associated with normal development of the superficial femoral arteries, which does not fit 
with the incomplete or complete form. Hypoplasia of superficial femoral development with 
normal common and deep femora arteries with complete coexistence of a sciatic artery 
does not fit with the Pillet et al (1982) classification regarding the first and second forms 
(Mousa et al 2010). With complete persistent sciatic artery the deep femoral artery is 
prominent while the superficial is hypoplastic ending as a geniculate branch above the 
knee: this is not part of the Pillet et al (1982) classification (Abularrage et al 2009). 
Tadakoshi et al (2010) presented a case of the popliteal artery as a continuation of the 
deep femoral artery instead of the sciatic or superficial femoral arteries. However, the 
superficial femoral artery may be, double mimicking the usual bifurcation of the common 
femoral artery into superficial and deep branches (Javerliat et al 2010; Rodriguez-Rivera et 
al 2010). These unusual presentations of the sciatic and superficial arteries do not fit with 
the classification, indicating incomplete classification of the persistent sciatic artery.  
 
Incidence rate of persistent sciatic artery:  
Persistent sciatic artery shows the same incidence in both genders (Juliá et al 
1995; Wu et al 2007; Wang et al 2011). It can occur in one limb (unilateral persistent 
sciatic artery) which can be further classified into either complete or incomplete types. Two 
cases reported by Wilms et al (1986) show one as a complete form of persistent sciatic 
artery and the other as an incomplete form. Persistent sciatic artery can found in both 
lower limbs (bilateral persisting sciatic artery) (Figure 1.32). Mayschak and Flye (1984); 
Frikha et al (1993), Mathias et al (1993), Tohno et al (1993), Breek and Rutsaert (1995) 
and Yazama et al (2002) found bilateral persistent sciatic artery of the complete form. 
Mayschak and Flye (1984), Jue-Denis et al (1984) and Savov and Wassilev (2000) 
presented the first reported cases of a complete sciatic artery on one side and an 
incomplete in the other limb. Golan et al (1986) were the first to report a case of bilateral 
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persistent sciatic arteries associated with normal development of the superficial femoral 
arteries, which does not belong to the incomplete or complete forms. Based on a review of 
articles, the estimated rate of bilateral persistent sciatic artery ranges from 12–32% 
(Chleboun and Teasdale 1995; Wilson et al 2005) (Other incidence rates are presented in 
(Table 1.17). 
Figure 1.32: Bilateral persistent sciatic artery PSAs: greater trochanter level, PSA projected midway between the greater 
trochanter and ischial tuberosity (arrow indicate thrombosis and aneurysm). Wu HY, Yang YJ, Lai CH, Roan JN, Luo CY, 
Kan CD (2007) Bilateral persistent sciatic arteries complicated with acute left lower limb ischemia. J Formos Med Assoc 
106(12):1038-42. 
 
Persistent sciatic arteries are often discovered in ischaemic aneurysm 
complications. Ikezawa et al (1994) reviewed 167 cases of persistent sciatic artery in 
individuals aged between 6 months to 89 years (mean of 54 years) without consideration 
of gender and concluded that 78% of cases were unilateral persistent sciatic arteries. More 
recently, a review of peripheral vascular disease of lower limbs complications was linked 
with 159 persistent sciatic arteries in 122 cases. This study showed that the majority of 
persistent sciatic arteries were unilateral with a 70% occurrence: the complete form of the 
unilateral arteries was 79% (van Hooft et al 2009). Comparing complete and incomplete 
Figure 1.32: Bilateral persistent sciatic artery PSAs: greater trochanter level, PSA projected midway between the 
greater trochant r and i chial tuberosity (arrow indicate th mbosis and aneurysm). Wu HY, Yang YJ, Lai CH, Roan JN, 
Luo CY, Kan CD (2007) Bilateral pe siste t sciatic arteries complicated with ac te left lower limb ischemia. J Formos 
Med Assoc 106(12):1038-42. 
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occurrence rates, the complete form accounted for 75% (Noblet et al 1988). Ikezawa et al 
(1994) stated that the incidence rate of the complete type of PSA was 69%. 
 
Table 1.17: The bilateral persistent sciatic artery incidence rate ranges from 1977 to 2009 
Authors Year Percentages 
Greebe  1977 22%. 
McLellan and Morettin 1982 28% 
Mayschak and Flye 1984 50% 
Freeman et al 1986 32% 
Ikezawa et al 1994 22% 
Paris et al  1994 22% 
Juliá et al 1995 12% 
Madson et al  1995 12% 
Balachandra et al 1998 21.6% 
de Boer et al 2000 12% 
Savov and Wassilev 2000 20% 
Maldini et al 2002 22% 
Aschwanden et al 2004 20% 
Sreekumar et al  2004 30% 
Patel and Reilly  2007 20% 
Nedelcu et al  2007 25% 
van Hooft et al 2009 30% 
 
Variability of the origin of the persistent sciatic artery:  
Green (1832) was the first to report an unusual anatomical anomaly in the blood 
supply to the sciatic nerve and referred to this as persistent sciatic artery. Persistent sciatic 
artery is identified as a rare vascular malformation due to a lack of regression of the 
embryonic dorsal axial (ischiatic) artery (Bower et al 1977; Juillet et al 1980; McLellan and 
Morettin 1982; Williams et al 1983; Mayschak and Flye 1984; Mandell et al 1985; 
Rubinstein et al 1985; Freeman et al 1986; Golan et al 1986; Martin et al 1986; Ukeshima 
et al 1990; Gueddari et al 1993; Bellisi et al 1994; Erlemann et al 1995; Chleboun and 
Teasdale 1995; Gawenda et al 1995; Shinozaki et al 1998; Nair et al 1999; Sultan et al 
2000; Gabelmann et al 2001; Michel et al 2002; Paraskevas et al 2004; Aziz et al 2005; 
Ishida et al 2005; Kritsch et al 2006; Nedelcu et al 2007; Wu et al 2007; Ooka et al 2008). 
Embryologically, the sciatic artery arises from the umbilical artery (Figure 1.27) whereas 
anatomically it originates from or is a continuation of the internal iliac artery (Figures 1.33, 
1.35 and 1.36) (Bower et al 1977; Chapman et al 1977; Esaki et al 1980; Freeman et al 
1986; Martin et al 1986; Noblet et al 1988; Ukeshima et al 1990; Emura et al 1991; 
Brantley  et al 1993; Bellisi et al 1994; Chleboun and Teasdale 1995; Savov and Wassilev 
2000; Yazama et al 2002; Maldini et al 2002; Michel et al 2002; Aschwanden et al 2004; 
Maxwell  2006; Kritsch et al 2006; Patel and Reilly 2007; Hiki et al 2007; Sagić  et al 2008; 
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Figure 1.33: The internal pudendal artery arising from the 
sciatic artery instead of the anterior trunk of the internal iliac 
artery Yazama F, Hatori N, Kudoh H, Imamura S, Eda T, 
Endoh A, Ono M, Sawada H, Horiguchi M. (2002) Bilateral 
persistent sciatic arteries in a Japanese man, Anat Sci Int 
77(2):128-33.  
. 
Futamata et al 2008; Uberoi et al 2011; Jones et al 2011). This confusion of embryologic 
and anatomic origin has been explained by Jones et al (2011), who proposed that the 
internal iliac artery develops from the umbilical artery and joins the sciatic artery. 
Therefore, the sciatic artery arising from the umbilical artery embryologically is the same 
artery being a continuation of the internal iliac artery anatomically (Sultan et al 2000; Ooka 
et al 2008). Specifically, it is not mentioned from which trunk the sciatic artery arises, 
except in two papers in which it arises from the anterior trunk of the internal iliac artery 
either directly (Bryan 1914) or indirectly (Yazama et al 2002). A sciatic artery originating 
from the anterior trunk may mimic the inferior gluteal artery (Santaolalla et al 2010). In the 
majority (63%) of sciatic artery cases it is a continuation of the internal iliac artery 
(Kempinas et al 2002). Infrequently, the sciatic artery is an indirect branch of the internal 
iliac artery, for example from the internal pudendal artery (Yazama et al 2002) (Figure 
1.33). Furthermore, the internal pudendal artery usually gives no branches during it course 
from the greater to the lesser sciatic foramen: however Yazama et al (2002) report a rare 
anatomical anomaly of persistent sciatic and internal pudenal arteries. 
Based on a review of relevant papers, the sciatic artery is a direct continuation of the 
internal iliac artery. Three cases are described by Martin et al (1986), two cases by Bower 
et al (1977), Ukeshima et al (1990), Bellisi et al (1994), Savov and Wassilev (2000), Sultan 
et al (2000), Yazama et al (2002) and Michel et al (2002), and one case by Emura et al 
(1991), Brantley et al (1993), Chleboun and Teasdale (1995), Maldini et al (2002), Sidway 
(2005), Kritsch et al (2006), Hiki et al (2007), Sagić et al (2008), Futamata et al (2008), Lum 
and Long (2009), Mousa et al (2010), Richter et al (2010), Rodriguez-Riveraet al (2010), 
Szejnfeld et al (2011) and Vedelago et al (2011). On the other hand, Freeman et al (1986) 
reported that the sciatic artery arises 
from the umbilical artery, and citing 
Green (1832) as to whether this 
occurs during development or in 
adult life. Later, Savov and Wassilev 
et al (2000) and Cowan et al (2010) 
also reported an umbilical artery 
origin. Recently, peristent sciatic 
artery has been observed to arise 
from the common iliac artery 
(Sabanciogullari et a 2011). 
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Persistent sciatic artery course 
Previously the sciatic artery has been described as a long slender vessel arising 
from the inferior gluteal artery, referred to as the arteria comitans nervi ischiadici (Latarjet 
1929; Brash 1951). Persistent sciatic artery supplies the sciatic nerve and may be a major 
or minor supply of the lower limb. It has a variety of origins and may have diverse courses 
due to embryological growth and development. The persistent sciatic artery has two 
courses: intrapelvic and extrapelvic course. 
 
Figure 1.34: Diagram represents arterial and venous embryology. Ectatic ipsilateral hypogastric artery (1) gives 
rise to PSA, which passes through the sciatic notch. PSA is complete, passing posteriorly down thigh into 
popliteal artery (2). Superficial femoral artery is aplastic (3), although profunda femoris is patent. Short 
saphenous vein can be seen to drain into popliteal vein (6). SFV is hypoplastic (5). Lower PSV is ectatic and 
courses posteriorly, emptying into profunda vein and thence common femoral vein (4). Parry DJ, Aldoori MI, 
Hammond RJ, Kessel DO, Weston M, Scott DJ. Persistent sciatic vessels, varicose veins, and lower limb 
hypertrophy: An unusual case or discrete clinical syndrome? J Vasc Surg 2002 36:396–400. 
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Persistent sciatic artery course in the pelvis 
Based on its intrapelvic origin, the persistent sciatic artery is a continuation of the 
internal iliac artery leaving the greater sciatic foramen accompanying the sciatic nerve 
(Figure 1.34) (Mandell et al 1985; McQuaid and Gavant 1995; Lin et al 1999; Wu et al 
2000; Aschwanden et al 2004; Kritsch et al 2006; Patel and Reilly 2007; Wu et al 2007; 
van Hooft et al 2009; Lum and Long 2009; Uberoi et al 2011; Mousa et al 2010; 
Rodriguez-Rivera et al 2010; Vedelago et al 2011). However, it tends to have a tortuous 
course (Figures 1.34 and 1.35) (Carlson et al 1975; Mandell et al 1985; de Boer et al 2000; 
Savov and Wassilev 2000; Sideway 2005; Ishida et al 2005; Jung et al 2005; Wilson et al 
2005; Richter et al 2010; Rodriguez-Rivera et al 2010): this feature may give the sciatic 
artery greater flexibility during flexion or extension of the thigh. Based on its extrapelvic 
origin, it is frequently a prolongation of the inferior gluteal artery accompanying the sciatic 
nerve from the level of the sciatic foramen to the level of the knee (Tomczak et al 2000). 
The anatomical origin of the persistent sciatic artery being from the internal iliac artery is 
not in a agreement with the general embryology assumption. The sciatic artery passes 
between the first and second sacral nerves, whereas the inferior gluteal artery passes 
between the second and third sacral nerves: both then pass through the greater sciatic 
foramen to enter the gluteal region. The sciatic artery passes through the greater sciatic 
foramen (Bryan 1914; Vedelago et al 2011) between piriformis and coccygeus (Bryan 
1914). 
 
Branches  
The sciatic artery gives no branches in the pelvis, but may give a branch to the 
internal pudendal or superior gluteal arteries (Yazama et al 2002). Instead of the sciatic 
artery being an indirect branch of the internal iliac artery, it may give rise to the superior 
gluteal and internal pudendal arteries inside the pelvis, which themselves are typically 
indirect branches of the internal iliac artery. The sciatic artery usually give the inferior 
gluteal artery in its proximal part and then passes through the greater sciatic foramen 
below piriformis to enter the thigh (Arey 1965; Blair and Nandy 1965; Bower et al 1977; 
Vimla et al 1981; Mayschak and Flye 1984; Mandell et al 1985; Mandell et al 1985; Noblet 
et al 1988; McQuaid and Gavant 1995; Michel et al 2002; Wu et al 2007; van Hooft et al 
2009; Vedelago et al 2011). With coexistence of the sciatic artery, the superior gluteal and 
obturator arteries arise from the internal iliac artery, whereas the lateral sacral arteries 
arise from the superior gluteal artery (Yazama et al 2002). Therefore, the vascular 
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arrangement of the internal iliac artery branches is modified with coexistence of the sciatic 
artery, in which the internal iliac artery divides into superior and inferior gluteal, sciatic, 
obturator and umbilical arteries. 
 
Persistent sciatic artery course outside the pelvis 
The sciatic artery exits the pelvis through the greater sciatic foramen just below 
piriformis forming the boundaries of the infrapiriform foramen (Figure 1.33 and 1.34) 
(Mayschak and Flye 1984; Martin et al 1986; Noblet et al 1988; Tohno et al 1993; 
Paraskevas et al 2004; Jung et al 2005; Lum and Long 2009; Rodriguez-Rivera et al 
2010). It then passes over the ventral surface of piriformis and the dorsal surface of the 
superior gemellus in the gluteal region (Mayschak and Flye 1984; Martin et al 1986; Noblet 
et al 1988; Ukeshima et al 1990; Michel 2002). At the formation of the sciatic nerve the 
sciatic artery descends between its two parts at the level of the superior gemellus (Tohno 
et al 1993; Savov and Wassilev 2000; Yazama et al 2002). 
In a few cases the persistent sciatic artery presented within the sheath of the 
sciatic nerve (Arey 1965; Bower et al 1977; Batchelor and Vowden 2000; de Boer et al 
2000; Maldini et al 2002; Ishida et al 2005; Jung et al 2005; Wilson et al 2005; Kritsch et al 
2006; Mousa et al 2010; Vedelago et al 2011) and with variable presentation in relation to 
the sciatic nerve, such as posteromedial during its start (Vedelago et al 2011) then runs 
lateral to the sciatic nerve in the upper part of thigh (Vedelago et al 2011). In the gluteal 
region, the sciatic artery runs ventral to gluteus maximus (Jung et al 2005; Mousa et al 
2010; Rodriguez-Rivera et al 2010; Vedelago et al 2011) and dorsal to the superior and 
inferior gemelli and the obturator internus tendon (Vedelago et al 2011).  
Furthermore, the sciatic artery runs posterior to the femur (Jung et al 2005; 
Tadakoshi et al 2010) midway between the greater trochanter and the ischial tuberosity at 
the level of the greater trochanter (Michel et al 2002) and descends on the ventral aspect 
of gluteus maximus hidden by the latter muscle and the hamstrings (Figure 1.32) 
(Mayschak and Flye 1984; Martin et al 1986; Noblet et al 1988; Jung et al 2005; Mousa et 
al 2010; Rodriguez-Rivera et al 2010; Vedelago et al 2011). 
Chapter 1 
 
74 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 1.35: A Photograph of the posterior region of the cadaver. sn, sciatic nerve; sa, sciatic 
artery; sv, sciatic vein; pa, popliteal artery; gm, gluteus maximus muscle (cut); st, semitendinous 
muscle; bf, biceps femoris muscle (long head cut). (Savov JD, Wassilev WA (2000) Bilateral 
persistent complete sciatic artery. Clin Anat 13:456-460). 
 
At the level of the proximal femur, the sciatic artery is lateral to the sciatic nerve 
(Paraskevas et al 2004; Jung et al 2005), both lying on the medial aspect of the upper or 
middle thigh (Paraskevas et al 2004). In the middle portion of the thigh, the persistent 
sciatic artery travels along the posterior (Bryan, 1914) and lateral aspect of the thigh 
(Figures 1.34 and 1.35) (Savov and Wassilev 2000; Ishida et al 2005) on the posterior 
surface of adductor magnus (Bower et al 1977; Mayschak and Flye 1984; Martin et al 
1986; Noblet et al 1988; Mandell et al 1985; McQuaid and Gavant 1995; Jung et al 2005; 
Wu et al 2007, van Hooft et al 2009; Mousa et al 2010; Vedelago et al 2011).  
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Figure 1.36: Dorsal view of the right thigh. (a) Overview of the posterior aspect of right thigh showing sciatic 
artery emerges from the infrapiriform foramen. (b) Schematic picture obtained with a camera lucida. (c) 
Enlarged view of the exit of the sciatic artery from the infrapiriform foramen. At the exit point shows a large 
aneurysm (d) Enlarged view of the popliteal fossa depicted in (a) as a rectangular area D with slightly tilted 
view. (e)Two vena comitans, named SV1 and 2, represent the sciatic vein. While one of these veins (SV1) 
continue to accompany the sciatic artery, the other (SV2) left the main trunk, and penetrated the adductor 
muscle. (For obtaining a clear view, this branch was cut). Scale bars: (a), 20 mm; (c–e), 10 mm. AT, anterior 
tibial artery; BF, biceps femoris muscle; CPN, common peroneal nerve; FA, fibular artery; PA, popliteal 
artery; PF, piriformis muscle; PT, posterior tibial artery; SA, sciatic artery; SM, semi-membranosus muscle; 
ST, semitendinosus muscle; TN, tibial nerve; SV1–2, sciatic veins. (Figure has been taken from Futamata H, 
Kawate T, Sakamoto H, Kitami Y, Takeda S. (2008) Large-caliber persistent sciatic artery with aneurysm. 
Anat Sci Int 83(4):301-6). 
 
Finally, in the lower portion of the thigh, the sciatic artery may penetrate the sciatic 
nerve (Johnston and Whillis 1946; Williams et al 1995). Close to the distal insertion of 
adductor magnus the artery crosses the ventral surface of the sciatic nerve and passes 
into the popliteal fossa ending as the popliteal artery (Figures 1.34 and 1.35) (Blair and 
Nandy 1965; Bower et al 1977; Donovan and Sharp 1984; Mayschak and Flye 1984; 
Mandell et al 1985;  Martin et al 1986; Noblet et al 1988; Ukeshima et al 1990; Tohno et al 
1993; Ikezawa et al 1994; McQuaid and Gavant 1995; Wu et al 2000; Yazama et al 2002; 
Ishida et al 2005; Jung et al 2005; Wu et al 2007; van Hooft et al 2009; Uberoi et al 2011; 
Mousa et al 2010; Wang et al 2011). In this case, the external iliac and femoral arteries 
appear hypoplastic and terminate above the knee without any direct communication to the 
popliteal artery (Mandell et al 1985; Ishida et al 2005). 
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Sciatic nerve  
The sciatic nerve is derived from the ventral roots of L4, 5, S1, 2, 3 by the 
lumbosacral trunk and sacral roots inside the pelvis. The sciatic nerve exists from the 
greater sciatic foramen just below piriformis (Testut and Jacob 1944; Hollinshead 1976; 
Carter 1867; Sharpey et al 1867; Wilson 1868; Anson and McVay 1971; Bergman et al 
1988; Merland and Chiras 1981; Masquelet et al 1993; Fritsch and Kühnel 2005; Standring 
2005; Lynch et al 2006; Strauch et al 2009). 
In the gluteal region, it descends dorsal to the superior and inferior gemelii, 
obturator internus and quadratus femoris passing between the greater trochanter and 
ischial tuberosity. Frequently, as the sciatic nerve passes below these muscles it divides 
into its tibial and common peroneal branches. The common peroneal nerve may 
penetrates piriformis in about 10% of individuals, whereas the tibial branch passes below 
it.  The sciatic nerve has no branches in the gluteal region but it supplies skin and muscles 
of the leg (Carter 1867; Sharpey et al 1867; Wilson 1868; Merland and Chiras 1981; 
Masquelet et al 1993; Fritsch and Kühnel 2005; Standring 2005; Lynch et al 2006; Strauch 
et al 2009).  
 
Branches  
The sciatic nerve gives articular branches to the hip joint, while muscular branches 
from the tibial division innervate semitendinosus, semimembranosus, the long head of 
biceps femoris and the hamstring part of adductor magnus: the short head of the biceps 
femoris is supplied by the common peroneal division.  
The tibial nerve is the larger terminal branch of the sciatic nerve originating from 
the ventral branches of all spinal roots (L4-S3) terminating as the medial and lateral 
plantar nerves posteroinferior to the medial malleolus. As well as innervating the hamstring 
muscle, the tibial nerve supplies the posterior calf muscles and all muscles the sole of the 
foot. The posterior compartment muscles are gastrocnemius, plantaris, soleus, popliteus, 
tibialis posterior, flexor digitorum longus, and flexor hallucis longus. It gives articular 
branches to the knee and ankle joints, a medial calcaneal branch and medial sural 
cutaneous nerve. This latter branch joins a branch of the common peroneal nerve to form 
the sural nerve which runs on the dorsal aspect of calf with the small saphenous vein and 
terminates on the lateral aspect of foot as the lateral dorsal cutaneous nerve. 
  The common peroneal (fibular) nerve is the smaller terminal branch of the sciatic 
nerve originating from the dorsal branches of the L4- S2 spinal nerves descending on the 
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lateral side of the popliteal fossa before dividing into superficial and deep peroneal nerves 
at the neck of the fibula. The common fibular nerve gives articular branches to the knee 
joint and the lateral sural cutaneous nerve which joins its medial counterpart from the tibial 
nerve to form the sural nerve. The deep peroneal nerve innervates muscles in the anterior 
compartment of the leg: tibialis anterior, extensor digitorum longus, peroneus tertius, and 
extensor hallucis longus. In addition, it gives a muscular branch to extensor hallucis brevis 
and articular branches to the ankle joint as well as the tarsal and metatarsophalangeal 
joints on the dorsum of foot terminating as medial and lateral branches. The medial branch 
terminates as two dorsal digital nerves supplies the lateral and medial sides of the great 
and second toes respectively, while the lateral branch gives articular branches to the 
proximal and distal interphalengeal joints of the second, third, and fourth toes. The 
superficial peroneal nerve supplies muscles of the lateral compartment of the leg (peroneal 
longus and brevis) and the entire skin on the dorsum of the foot, except that innervated by 
the cutaneous branch from the deep peroneal and sural nerves (Papadopoulos and Khan 
2004; Standring 2005). 
 
Variable course of the sciatic nerve in relation to Piriformis 
Piriformis is a pelvic as well as a lower extremity muscle which is entirely 
enveloped by thin fascia. It plays a vital role in providing stability to the pelvic viscera in 
addition to abduction and lateral rotation of the thigh. It arises from the anterior aspect of 
the sacrum medially and attached to the greater trochanter laterally. It leaves the pelvic via 
the greater sciatic foramen splitting it into supra and infrapiriformis canals. The 
suprapiriformis canal conveys the superior gluteal vein, artery and nerve, while the 
infrapiriformis canal conveys the inferior gluteal and internal pudendal neurovascular 
bundles as well as the sciatic and posterior femoral cutaneous nerves and the nerves to 
the obturator internus and quadratus femoris (Papadopoulos and Khan 2004; Standring 
2005). A double piriformis has been described, i.e. upper and lower piriformis muscles 
(Kirici and Ozan 1999).  
Historically, Hovelacque (1927) was the earliest scientist describing the all nerves 
in his textbook. Hovelacque described patterns and incidences proposed by classical 
authors: Macalister (1875-1877), Testut (1884), Schwalbe and Pfitzner (1889), Le Double 
(1897), Gentes and Aubaret (1908), Report of the Anatomical Society (1894-95), Calori 
(1882); and Ancel (1901). His revision considered that the division of the sciatic nerve is 
made inside the pelvis in 3% of cases (Ancel, 1901). In those cases, in an almost constant 
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way, one of the sciatic branches (tibial or common peroneal nerve) passed throught the 
piriformis. Previously, this variability course of sciatic branches found by Macalister (1875-
1877) in 1 out of 13 cases, Schwalbe & Pfitzner (1889) in 110 out of 155 cases (16% 
males and 26% females), Le Double (1897) in 10 out of 130 cases, Gentes & Aubaret 
(1908), 8 out of 50 cases, Report of the Anatomical Society (1894-95) in 20 out of 138 
cases, Calori (1882), 13 out of 50 cases, and Ancel (1901) 21 out of 194 cases. Infact 
Testut (1884) described three forms of relations between the piriformis and sciatic nerve. 
First, the whole sciatic nerve pierces the piriformis in 1 case as well as 3 cases (Report of 
the Anatomical Society 1894-95). Second, the common peroneal nerve pierces the 
piriformis and gives off the posterior cutaneous nerve of the thigh, the tibial nerve passes 
below it (common type). Third, Similar disposition but the posterior cutaneous nerve of 
thigh arose from the tibial nerve. Later, Hovelacque (1927) classified the sciatic nerve 
variability course into four forms: first is the common peroneal nerve pierces the piramidal 
muscle and the tibial nerve passes below it (Usually); second is the tibial nerve penetrates 
the piriformis and the common peroneal nerve passes below it (found by Le Double , 1 
case);  third is the  Both sciatic nerve branches pass piercing the muscle by two different 
holes (found by Le Double 3 cases and Calori, 1 case); and fouth is whole sciatic nerve 
pierces the muscle (found by Testut, 1 case and presented in Report of the Anatomical 
Society (1894-95) 3 cases). 
Usually, the sciatic nerve descends ventral to piriformis and dorsal to the superior 
and inferior gemelli, obturator internus tendon and quadratus femoris (Papadopoulos and 
Khan 2004; Standring 2005) leaving the pelvic cavity through the greater sciatic foramen 
below the inferior margin of piriformis in 85% of individuals (Parson and Keith 1897), 70% 
(Lee and Tsai 1974), 84.2% (Beaton and Anson 1937), 79.1% (Pokorný et al 2006) and 
52% (Güvençer et al 2008). The sciatic nerve has been observed to penetrate piriformis in 
0.8% of American bodies (Beaton and Anson 1837) and 2.2% of British bodies (Parsons 
and Keith 1896). Several studies have has been conducted on the course of the sciatic 
nerve in various races and countries (Parson and Keith 1897; Trotter 1932; Beaton and 
Anson 1937; Ming-Tzu 1941), with many describing variations with respect to piriformis 
(Beaton and Anson 1937; Beaton and Anson 1938; Pecina 1979; Pokorný et al 2006) 
ranging from 15 to 30% (Beaton and Anson 1937; Lee and Tsai 1974; Chiba 1992; 
Williams 1995). Beaton and Anson (1937) classified the variation of the sciatic nerve into 6 
types in depending on the way the sciatic nerve bifurcates into tibial and common peroneal 
(fibular) nerves from any level between the sacral plexus and lower third of the thigh 
Chapter 1 
 
79 
 
(Papadopoulos and Khan 2004; Standring 2005). Pokorný et al (2006) modified this 
classification: an early division of the both sciatic branches was subclassified into two 
forms. In the first form, one division passes below piriformis and the other penetrates the 
muscle and occurs in 14.3% (Pokorný et al 2006). In the second form, one branch crosses 
over piriformis and the second below and occurs in 4.4% (Pokorný et al 2006). 
Occasionally, the sciatic nerve passes through piriformis (22%) (Pecina 1979) and 2.2% 
(Pokorný et al 2006). More recently, Güvençer et al (2008) found that the sciatic nerve had 
an early division in 48%, dividing it into two forms: both branches pass below piriformis in 
24%, whereas in the second form one passes below piriformis and other penetrates it in 
24%. 
Mouret (1893) reported that the common peroneal nerve traverses piriformis. High 
division of the sciatic nerve has been linked to double piriformis (Kirici and Ozan 1999), 
which can cause piriformis syndrome in 6.5% (Pećina 1979) and 15% (Russell et al 2008). 
Usually, a high division results from the common peroneal nerve penetrating piriformis in 
68.1% (175 out of 257 specimens) in Japanese (Chiba 1992). More recently, the common 
peroneal nerve has been observed to cross the superior border of piriformis or perforating 
it independently, in which case it is separated from the tibial nerve in 12.2% (Moore and 
Dalley 1999). The common peroneal nerve may independently pass over the superior 
border of piriformis (8%) or perforates piriformis (16%) (Güvençer et al 2008). 
Occasionally, a high division may present as the common peroneal and tibial nerves 
passing between the inferior border of piriformis and superior gemellus (Mas et al 2003) or 
the common peroneal nerve passing below inferior border of piriformis while the tibial 
nerve passes below the inferior border of superior gemellus (Babinski et al 2003). Based 
on a review 18 previous studies, including 6,062 cadavers by Smoll (2010), the incidence 
of high division was 16.9% in cadavers and 16.2% in a surgical series. Therefore, high 
division of the sciatic nerve is classified into three types (Gabrielli et al 1997): a fourth type 
was repeatedly observed by Anson and McVay (1971), Williams et al (1989) and Machado 
et al (2003) (Table 1.18). 
In the first form, the common peroneal nerve penetrates piriformis while the tibial 
nerve passes below it in 10–12% (Anson and McVay 1971; Bergman et al 1988). the 
second form, the common peroneal nerve passes above piriformis and the tibial nerve 
passes below in 2–3% (Beaton and Anson 1938; Anson and McVay 1971; Lee and Tsai 
1974; Hollinshead 1976; Gabrielli et al 1997; Machado et al 2003). In the third form, the 
whole sciatic nerve penetrates piriformis in 2% (Anson and McVay 1971; Machado et al 
Chapter 1 
 
80 
 
2003), whereas in the fourth form the entire sciatic nerve passes above piriformis (Williams 
et al 1989). 
 
Table 1.18: Variability of sciatic nerve course in relation to piriformis 
Form  Piriformis Percentage  
First form The common peroneal 
nerve penetrates piriformis 
and the tibial nerve passes 
below. 
10–12%  
Second form The common peroneal 
nerve passes above 
piriformis and the tibial 
nerve passes below. 
2–3%  
Third form Entire sciatic nerve 
penetrates piriformis. 
2% 
Fourth form  Entire sciatic nerve passes 
above piriformis. 
Rare  
 
Beaton and Anson (1937, 1938) classified the variation of the sciatic nerve in 
relation to piriformis into 6 types. This study of the sciatic nerve was reviewed by Beaton 
and Anson (1938) in over 240 specimens. In the first type, the undivided sciatic nerve 
passed below an undivided piriformis in 216 specimens. in the second type, the divided 
sciatic nerve passes through and below a divided piriformis in 17 specimens. In the third 
type, the sciatic divisions passes above and below a divided piriformis in 5 specimens. In 
the fourth type, an undivided sciatic nerve passes between the heads of piriformis in 2 
specimens. in the fifth type, the divisions of the sciatic nerve pass between and above 
heads of piriformis. In the sixth type, the undivided sciatic nerve passes above an 
undivided piriformis. Unfortunately, the fifth and sixth types were not found on their study 
(Table 1.19). 
 
Table 1.19: The incidence of sciatic nerve variation in different studies  
Variability  Beaton and 
Anson (1937)  
Incidence  Beaton 
and Anson (1938) 
Parsons and 
Keith (1897) 
Lee and 
Tsai 
(1974) 
Pokorný et 
al (2006) 
First  84.2% 90% 85%  70.0% 79.1%  
Second  11.7% 7.1% 12.3 % 19.6%  14.3% 
Third  3.3% 2.1% 0 % 4.2% 4.4% 
Fourth  0.8% 0.8% 2.7% 1.8% 2.2 % 
Fifth  0% 0% 0% 1.5% 0% 
Sixth 0% 0% 0% 2.9% 0% 
 
 
Chapter 1 
 
81 
 
Arterial supply of the sciatic nerve throughout its course  
The sciatic nerve has an arterial supply from the sciatic artery during the earlier 
period of embryonic life (Senior 1920; Cowie et al 1960; Blair and Nandy 1965; Youngson 
et al 1980). Once the femoral system develops the sciatic artery theoretically regresses 
(Senior 1920; Donovan and sharp 1984; Shelby and Brantley 1993; Ishida et al 2005; Jung 
et al 2005; Sidway 2005; van Hooft et al 2009). Conversely, failure of sciatic artery 
regression is associated with incomplete or complete immature development of the 
femoral system. Consequently, the sciatic artery becomes prominent in adult life becoming 
either a major or minor arterial supply to the lower limb. Green (1832) gave a full 
description of the sciatic artery during dissection. It may contribute to the supply of the 
sciatic nerve via nutrient branches, as well as in a high division into its tibial and common 
peroneal branches (Yazama et al 2002). More recently, the sciatic artery has been 
incidentally discovered on regular follow up investigations due to either patient symptoms 
or signs of ischaemic limb disease (peripheral vascular disease) (Juillet et al 1980; 
Johansson 1990; Ikezawa et al 1994; Savov and Wassilev 2000; Hsu et al 2005; Maldini et 
al 2002; Kritsch et al 2006; van Hooft et al 2009). The clinical presentations are due to 
aneurysmal compression of the sciatic nerve leading to atypical sciatica (Mazet et al 
2006). Usually, clinicians use radiology to reach a final diagnosis and treatment (Noblet et 
al 1988; Shimono et al 1995; Samson et al 2004; Jung et al 2005; Como et al 2005; 
Hayashi et al 2006). 
Within the pelvis, the arterial supply of the sciatic nerve roots, including the lumbar 
and sacral roots, is from the internal iliac artery via the iliolumbar, lateral sacral, and 
superior and inferior gluteal arteries (Day 1964). Haller (1756) noted that the roots and 
ganglia of the sacral nerves gained their supply from a diffuse arterial distribution. 
Bartholdy (1897) and Tonkoff (1898) both observed that the lumbar and sacral plexuses 
gained their supply from lumbar, iliolumbar, median and lateral sacral arteries as well as 
the gluteal and pudendal arteries. Subsequent authors including Hovelacque (1927) 
described the distribution of the lateral sacral, median sacral, gluteal and pudendal arteries 
to the sacral plexus focusing on the sciatic nerve. Day (1964) stated that before formation 
of the lumbosacral trunk, the roots are supplied from spinal branches of the first to fifth 
lumbar arteries, with the fifth having an additional supply from the iliolumbar artery in many 
cases: the superior gluteal artery showed a low prevalence in the foetus. The sacral nerve 
roots have been documented to have a supply from the lateral sacral artery in 69.1% 
(38/55 specimens) on the left and 59.7% (37/62 specimens) on the right, whereas the 
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superior gluteal artery was observed in 21.81% (12/55 specimens) on the left and 16.1% 
(10/62 specimens) on right side. Furthermore, the inferior gluteal artery supplied the sacral 
roots in 14.5% (8/55 specimens) on the left and 4.8% (3/62 specimens) on the right, the 
iliolumbar artery in 7.3% (4/55 specimens) on the left and 4.8% (3/62 specimens) on the 
right. The median sacral artery supplied the sacral nerve roots in 1.8% (1/55 specimens) 
on the left and 11.29% (7/62 specimens) on the right. Finally, the internal iliac artery 
supplies the sacral roots in 3.5% (2/56 specimens) on the left and 4.9% (3/61 specimens) 
on the right. Therefore, the iliolumbar, lateral sacral, obturator, and internal pudendal 
arteries all contribute to the vascular supply by collateral branches to sciatic nerve (Quinn 
et al 1988). In addition, the inferior gluteal artery may pass between the S1 and S2 or S2 
and S3 roots (Standring 2005). Consequently, inferior gluteal artery aneurysms or 
pseudoaneurysms may lead to sciatica due to root compression (Hultborn and Kjellman 
1963; Miller et al 1987; Papadopoulos and Khan 2004). 
 
Figure 1.37: The medial circumflex femoral (MCFA) 
and inferior gluteal (IGA) arteries, each is giving a 
branch (SA) to the sciatic nerve (SN). This figure also 
shows an anastomosis between the MCFA and IGA. 
[Figure has been taken from Georgakis E, Soames R. 
(2008) Arterial supply to the sciatic nerve in the 
gluteal region. Clin Anat 21(1):62-5]. 
 
 
 
At the start of its course outside the pelvis, the sciatic nerve usually receives a 
supply from the sciatic artery (arteria comitans nervi ischiadici) (Latarjet 1929; Brash 1951) 
via a network from the vasonervorum (Quinn et al 1988). Schafer and Thane (1892) state 
that a branch of the inferior gluteal artery, the sciatic artery or ‘‘comes nervi ischiadici’’, 
anastomoses with twigs from the perforating arteries. Salmon and Dor (1933) describe the 
Figure 1.38: Absence of inferior gluteal artery 
compensated for by an anomalous branch arising 
from superior gluteal artery. SGA. Superior 
gluteal artery; AB. Anomalous branch; IGN. 
Inferior gluteal nerve; P. Piriformis muscle; GM. 
Gluteus maximus muscle. (Figure has been taken 
from Reddy S, Vollala VR, Rao M. Absence of 
Inferior Gluteal Artery: A Rare Observation. 
International Journal of Morphology. 2007;25 
(1):95-8).  
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Figure 1.39: The sciatic nerve gains a supply from 
several arteries during its course, from the inferior 
gluteal artery initially and nutritional or muscular 
branches from perforating arteries during its course. 
The popliteal artery may send branches to sciatic 
nerve or its division branches. 
 
origin of the sciatic branch as being from the medial circumflex femoral artery. The inferior 
gluteal artery supplies the sciatic nerve by penetrating it or by a branch in 22.5% or by 
sending an accompanying branch to the nerve (Gabrielli et al 1997). 
Georgakis and Soames (2008) observed that the sciatic branches arose from 
diverse origins: in 14 of 18 cadavers the sciatic branch originated from the medial 
circumflex femoral artery. The next highest occurrence of a sciatic branch was from the 
inferior gluteal artery (39%): the third and fourth highest occurrence arose from the first 
perforating artery (2 of 28 cadavers) and the internal pudendal artery (1 of 28 cadavers) 
(Figure 1.37).  
In cases of congenital absence of the 
inferior gluteal artery, it is compensated for by 
a branch arising from the superior gluteal 
artery above piriformis (Figure 1.38) (Reddy 
et al 2007). In the thigh, the medial circumflex 
femoral artery may contribute to the supply of 
the sciatic nerve (Bosio et al 1983) via 
nutrient arteries, ranging from four to eight in 
number which arise from the medial 
circumflex femoral artery: in addition the 
inferior gluteal, perforating and popliteal 
arteries also provide nutrient arteries 
(Karmanska et al 1993). The human sciatic 
nerve receives a supply via a nutritional artery from the inferior gluteal, medial circumflex 
femoral, perforating branches and the popliteal arteries (Ugrenovic et al 2007). Okada 
(1905) stated that occlusion of a single nutrient artery results in sciatic nerve degeneration, 
whereas Adams (1942) disagrees because the sciatic nerve gained its supply via an 
intraneural plexuses without interruption. Ugrenovic et al (2007) identified this plexuses as 
an arterial chain made from 75% of the inferior gluteal artery, and 14.5% from the medial 
circumflex femoral and the first two perforating arteries (Figure 1.39). The perforating 
arteries are branches of the profunda femoris and supply many regions of the sciatic nerve 
during its course in the thigh (Sunderland 1945; Karman˜ska et al 1933). Therefore, 
embolism of the profunda femoris (Sunderland 1945; Karman˜ska et al 1933) or 
obstructed aneurysm of the profunda femoris which supplies the sciatic nerve by 
perforating arteries (Eguchi and Majima 2001) may lead to sciatic nerve palsy. 
Chapter 2 
 
84 
 
Method 
Sample and Materials: 
 171 cadavers were dissected over three years to study the internal iliac system and 
their branches, the gluteal region to study sciatic nerve variations as well as its 
blood supply and, the anterior and posterior compartments of the thigh to study the 
femoral system and sciatic nerve variations in bifurcation and its blood supply 
respectively.  
 Canon camera 12 megapixels: Permission for photographic records was granted 
under University of Dundee regulations.  
o Number and sex for each cadaver has been identified for the most images. 
o All images have been taken and labelled.  
o SPSS Software program: For data analysis of macro-anatomy dissection 
including the sciatic nerve and its vascular supply has been done. 
 
Plan and objectives: 
The sciatic nerve has a long course passing through three regions: pelvic, gluteal 
and thigh. Therefore, the current research focuses on the course of the sciatic nerve and 
its arterial supply. In the pelvic region the arterial arrangement is important for three 
reasons: first, a description of the arterial supply of the roots of the sciatic nerve and the 
existence of the nerve with its companion vessels; Second, persistent sciatic artery is one 
of the research objectives: it supplies the sciatic nerve in adult life. This artery may exist 
with a high incidence inside the pelvis being a branch from the internal iliac system, as 
described in several papers rather than from outside the pelvis. Third, the internal iliac 
artery branches may vary in origin and course in cases of coexistence of a sciatic artery. 
Moreover, the sciatic artery is predisposed to aneurysm or thrombosis resulting in 
infarction in both situations due to compression or blockage respectively (Kim et al 1980; 
McLellan and Morettin 1982; William et al 1983; Mayschak and  Flye 1984; Freeman et al 
1986; Gasecki et al 1992; Martin et al 1986; Brantley et al 1993; Mathias et al 1993; 
Ikezawa et al 1994; Chleboun and  Teasdale 1995; Batchelor and  Vowden 2000; Parry et 
al 2002; Erturk and  Tatli 2005; Ishida et al 2005; Jung et al 2005; Littler et al 2007; Patel 
and  Reilly 2007; Wu et al 2007; Chikada et al 2008; Fung et al 2008; Futamata et al 2008; 
Mofidi et al 2008; Ooka et al 2008). Aneurysm of the sciatic artery may end with rupture if 
left untreated (Martin et al 1986; Ishida et al 2005).  
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A coexistent sciatic artery may modify the internal iliac arterial arrangement. 
Studying the relation of pelvic artery variability may change the arterial supply to the sciatic 
nerve.  Therefore, the arterial supply of the sciatic nerve has a clinical application in many 
pelvic diseases and surgery. In addition, the morphology of the sciatic nerve in relation to 
its variations with respect to the level of division and correlation with these variations is 
included. A detail description of the course of the sciatic nerve in relation to piriformis 
provides an understanding of piriformis syndrome, reported by Yeoman (1928) and given 
this name by Robinson (1947). Piriformis syndrome is an atypical sciatica that may result 
from compression of the sciatic nerve by piriformis. The incidence of piriformis syndrome, 
the sciatic nerve entrapment may occur during its course (Hallin 1983; Pfeifer and  Fitz 
1989; Chen 1994; Sayson et al 1994).  
This study will also discuss the origin and course of the various internal iliac 
branches and their variations, which will assist radiologists to be prepared for any medical 
condition leading to minimizing postsurgical complications. Specifically, the inferior gluteal 
artery has been described as a sciatic artery (Carter 1867; Sharpey et al 1867; Wilson 
1868), persistence of which has been linked to sciatic artery embryology. This study 
includes several characteristics of the inferior gluteal and sciatic arteries leading to their 
correct anatomical identification. 
The embryological theory of sciatic artery development identified a strong link 
between this artery and the femoral system. Therefore, it may be possible to identify the 
type of persistent sciatic artery. The femoral system gives the circumflex arteries which 
provide a blood supply to the sciatic nerve, as well as forming a vascular ring around the 
neck of the femur. The current research will discuss the arrangement of the femoral 
system in understanding how the sciatic nerve gains its blood supply in cases of variation 
of the branches. Therefore, it includes the origins, course and branches of all arteries. 
Finally, a coexistent sciatic artery variation may be associated with several vascular 
variations both inside and outside the pelvis. These vascular variations have clinical 
importance in surgery. Some theories have been proposed in relation to persistent sciatic 
artery based on observations of vascular variations in the obturator, superior and inferior 
gluteal arteries. These three arteries are the only pelvic arteries that also supply the lower 
limb. For example, the superior and inferior gluteal arteries supply the gluteal region, while 
the obturator artery supplies the medial (adductor) compartment adductor group of the 
thigh. This study investigates the incidence of each artery and its variability in both males 
and females. Fung et al (2008) report a case of a persistent sciatic artery aneurysm 
Chapter 2 
 
86 
 
 
Figure 2.1: After transverse section, a sagittal section was 
made through the pubic symphysis anteriorly and sacral 
promontory posteriorly (Male. Left Hemipelvis). 
formation and thrombosis in a patient with rheumatoid arthritis, systemic lupus 
erythematosus overlap syndrome and Raynaud's phenomenon, whereas amniotic band 
syndrome has been estimated to have incidence rate of associated with sciatic artery 
coexistence (Daya 2008). Investigation of the arterial supply of the sciatic nerve will 
clinically assist radiologists, orthopaedic surgeons, obstetricians, gynaecologists and 
others to provide the best medical service for their patients and community. They will also 
be prepared for patients who have a silent persistent sciatic artery which could modify the 
surgical technique (Hiki et al 2007). 
 
Pelvic region 
This study a dissection based study and was conducted on cadavers used for 
undergraduate teaching. Once students had finished dissecting the anterior abdominal 
wall, foregut and hindgut, a transverse section through or above L4 or L5 was made 
followed by sagittal section of the pelvis (Figure 2.1). After dividing the pelvis, the 
peritoneum was identified prior to starting dissection. The peritoneum was cut 1cm 
superior to the bladder roof. At the pubic 
bone, the peritoneum is attached to the 
superior pubic ramus and has to be 
released to identify the possibility of an 
accessory (aberrant) obturator artery 
and its anastomosis with branches of 
the obturator artery passing through a 
defect in the pelvic fascia (Figure 2.2 (a 
and b). Moreover, the obliterated 
segment (distal part) of the umbilical 
artery has to be preserved.  
In females, the vesicouterine pouch was carefully removed to reveal deep 
structures. Clarification of the broad ligament was done as well as identification of the 
uterine tube, and the ovary with its ligament. These structures were released and reflected 
from the lateral pelvic wall. In males, the vas deferens was reflected superoanteriorly or 
removed. At the level of the sacral promontory, the sigmoid colon was sectioned from the 
rectum at the rectosigmoidal junction. Waldeyer's fascia was incised and the rectum 
released from the pelvic wall (Figure 2.3).   
Chapter 2 
 
87 
 
 
Figure 2.2 (a and b): Urinary bladder is reflected away from the pubic bone to identify the obturator artery or 
its accessory.  The retropubic space is frequently occupied by a variable amount of fat which was carfully 
removed. 
 
After reflection of the pelvic viscera, the pelvic fascia was divided and removed 
from the pelvic wall. Sometimes, it was difficult to remove if it was dry (Figure 2.4), 
therefore as soon as it has been identified and exposed, it had to be removed (Figure 2.5). 
Subsequent to removal of the endopelvic fascia, the iliac system (venous and artery) was 
exposed (Figure 2.6). The internal iliac veins and their tributaries veins were removed by 
incision at the level of common iliac vein formation. The small veins accompanying the 
anterior and posterior branches of the internal iliac artery were removed with extreme 
caution to avoid damaging the arteries (Figure 2.7).  
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Figure 2.3: After removing the fascia, the 
rectum was ligated and reflected from sacrum. 
 
Figure 2.4: Delayed removal of the pelvic fascia leads to 
difficulty in removing of fat. 
Figure 2.5: The pelvic fascia (parietal part) 
envelops the inner part of the pelvis lining the 
pelvic wall and pelvic floor and has to be 
removed to expose the internal iliac arterial and 
venous systems. Further, Waldeyer's fascia is 
a thick fibrous band extending from the anterior 
aspect of the sacrum to the posterior aspect of 
rectum.  
 
Figure 2.6: After fascia removal, the iliac system (venous 
and arteries) have been exposed. The anterior trunk of 
the internal iliac artery usually appears ventral to the 
internal iliac vein. Usually, the umbilical and superior 
vesicle arteries appear as superior branches of the 
anterior trunk, which can be easily clarified. Whereas, the 
other branches of the anterior trunks are difficult to 
identify due to the internal iliac venous system. 
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Figure 2.7: After fascia removal and venous system has been exposed. The internal iliac artery and its 
branches appear.  
 
The common iliac artery bifurcates into external and internal iliac arteries between L3 
and L5. The external iliac artery was inspected and its branches indentified, being careful 
not to miss the obturator artery from the internal iliac system or the accessory branch in 
relation to their communication with the inferior epigastric artery. The internal iliac artery 
bifurcates into anterior and posterior trunks anterior to the lumbosacral articulation at 
level (L5/S1). The anterior trunk gives the umbilical artery as its the most superior branch 
running to the superior surface of the bladder giving several branches including the 
superior vesical artery. 
At the level of the internal iliac artery bifurcation, the ureter and gonadal artery were 
reflected at the level of the obturator artery to give a clear view of any arteries arising from 
this site (Figure 2.8). The obturator artery usually arises either on the lateral or dorsolateral 
surface of the anterior trunk: it may also arise from the anterior trunk below the origin of 
the umbilical artery. Occasionally, the superior vesical artery arises from the anterior trunk 
between the umbilical and obturator arteries (Figure 2.2). However, the obturator artery 
may arise from an indirect branch of the anterior or posterior trunks (Figure 2.8). Unable to 
identify the obturator artery as the internal iliac artery, the possibility of it arising from the 
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external iliac artery is considered in relation to the inferior epigastric artery and its 
collateral circulation (Figure 2.9). To see the obturator artery easily, the obturator nerve 
was identified passing between the internal iliac artery bifurcation, then tracing the 
obturator artery just inferior to the nerve to its origin and termination. In cases of no artery 
running on the lateral wall of the pelvis, the possibility of origin is the external iliac artery.  
 
 
 
 
The inferior gluteal artery is usually the most posterior branch of the anterior trunk, 
but it could arise from the posterior trunk. To distinguish the inferior gluteal from the sciatic 
artery when both supply the sciatic nerve, the internal pudendal artery arises only from the 
sciatic but may share in a common trunk with the inferior gluteal or sciatic artery. 
Furthermore, the obturator artery arising from the external iliac artery (directly or indirectly) 
is a useful landmark indicating a sciatic artery rather than the inferior gluteal artery. Looking 
for the obturator artery arising from the posterior trunk is another landmark to determine the 
sciatic artery. On the other hand, an obturator artery arising from the anterior trunk is an 
indication of the inferior gluteal artery. The internal pudendal artery usually starts from the 
anterior trunk either dependently (Figure 2.7) or independently (Figures 2.6 and 2.8) 
located just anterior to the inferior gluteal artery.  
The internal pudendal artery originating from posterior trunk is very rare. The 
internal pudendal artery may arise from a trunk with other arteries, such as the inferior 
gluteal artery (Figures 2.6 and 2.8). This trunk may present with a long course in the pelvic 
Figure 2.8: The ureter and gonadal artery reflected at 
the level of internal iliac artery bifurcation to identify 
the origin of the obturator artery or other branches 
arising on the lateral aspect of the anterior and 
posterior trunks. 
Figure 2.9: The obturator artery is from the external 
iliac artery instead of the internal iliac artery 
providing a collateral circulation. 
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cavity with the inferior gluteal and internal pudendal arteries arising below the sciatic nerve 
formation, thus giving no sciatic nerve supply inside the pelvis. Usually, the inferior gluteal 
and pudendal arteries pass between the sciatic roots and supply them. As several 
branches from the obturator artery, as well as other arteries, have to be identified. The 
posterior trunk usually gives three branches: iliolumbar, lateral sacral and superior gluteal 
artery (Figure 2.10). Commonly, the first and second branches have variable origins and 
have to be dissected carefully. The iliolumbar artery usually arises from the posterior trunk, 
but may arise from the internal iliac or common iliac arteries. Rarely, it arises from the 
external iliac artery or is replaced by two branches iliac and lumbar: the iliolumbar artery is 
rarely congenitally absence without compensation. The lateral sacral artery may arise from 
the posterior trunk directly or indirectly from the superior and inferior gluteal, and sciatic 
arteries. The lateral sacral artery is found to be more than one artery, as well as having 
different origins, running on the ventral surface of the sciatic roots diagonally over the 
ventral surface of the sacrum. 
 
Figure 2.10: The posterior trunk usually gives three branches: iliolumbar, lateral sacral and superior gluteal 
arteries. 
 
The superior gluteal artery has a very short course inside the pelvis starting from 
the lumbosacral root ending above the superior border of piriformis: any branch which 
exits superior to the lumbosacral root is a branch of the posterior trunk. The superior 
gluteal artery usually passes between the lumbosacral root and first sacral root, but may 
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cross over the lumbosacral root. Carful observation was necessary to identify the internal 
pudendal, and superior and inferior gluteal arteries during their course between the sciatic 
roots. The sciatic artery may arise from the anterior or posterior trunk ventral to the sciatic 
roots or pass between the sciatic roots. Furthermore, the sciatic artery may replace the 
superior gluteal artery, therefore the sciatic nerve roots had to incised and reflected 
anterolaterally being alert to anterior trunk branches. The superior gluteal artery may arise 
dorsal to the sciatic roots from the sciatic artery (Figure 2.11). On the contrary, the sciatic 
artery may arise posterior to the sciatic roots from the superior gluteal artery. 
 
Figure 2.11a: As the posterior trunk of the internal iliac artery descends, the superior gluteal artery passes 
between the lumbosacral and S1 root of the sciatic nerve. 2.11b: The posterior trunk of the internal iliac artery 
descends, the sciatic artery originates from the lumbosacral and S1 root of sciatic nerve where the superior 
gluteal artery is a branch of this artery. Therefore, it is a mandatory to excise the first two roots of the sciatic 
nerve and retract them ventrally to avoid misidentification. 
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Not surprisingly, presentation of the superior and inferior gluteal arteries with 
coexistence of the sciatic artery presented problems, as did double sciatic artery. The 
sciatic artery not only supplies the sciatic nerve during its course inferior to piriformis, but 
may pass superior to piriformis then run and descend on the dorsal surface of the muscle 
before supplying the sciatic nerve. The latter variation is difficult to differentiate between 
the sciatic artery from the superior gluteal artery until it is traced in the gluteal region. 
Consequently, the sciatic artery may provide muscular and articular branches. In addition, 
the sciatic artery may arise at the level of the superior border of piriformis. It may also give 
other branches, such as the internal pudendal or lateral sacral arteries, when it arises from 
the anterior and posterior trunks of the internal iliac artery respectively. 
 
Gluteal region 
Following dissection of the pelvic region, the gluteal region is the second area in 
which to trace the sciatic nerve and the arteries arising from the internal iliac artery 
passing through the greater sciatic foramen either above or below piriformis. Prior to 
dissection, the sacrum, ischial tuberosity and greater trochanter of the femur were used as 
landmarks through palpation. The incision followed these landmark to remove the skin and 
subcutaneous tissue. An incision was made over gluteus maximus following an imaginary 
line starting from the sacrum and curving over the terminal part of the outer lip of the iliac 
crest. To complete the gluteus maximus dissection, the sacrotuberous ligament was 
identified by palpation to avoid dissection of the ligament. Gluteus maximus was reflected 
with the inferior gluteal artery and superficial branch of the superior gluteal artery 
sectioned. As soon as gluteus maximus was bisected and reflected, piriformis, superior 
and inferior gemelli, and obturator internus tendon were exposed. Piriformis was identified 
and the sciatic nerve course traced in relation to the muscle. Piriformis is situated inside 
and outside the pelvis and is a landmark for many structures passing above and below it. 
To determine the variability of sciatic nerve division, a measurement from the lower edge 
of piriformis to the knee joint line was taken. The ischial spine and sacrospinous ligament 
were identified to find the internal pudendal artery. The internal pudendal artery and 
inferior gluteal artery branches were followed. The internal pudendal artery usually give no 
branches in the gluteal region, except in a few cases it may give sciatic, muscular and 
articular branches. Careful observation was made of these branches because the sciatic 
artery may arise from the internal pudendal artery. The inferior gluteal artery usually gives 
three branches: coccygeal, articular and ischiadic branches. The inferior gluteal artery 
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arises lateral to the internal pudendal artery and medial to the sciatic nerve. Observations 
of the sciatic and articular branches arising from the inferior gluteal artery during its course 
in relation to sciatic nerve was recorded.  A large prominent sciatic branch with a large 
lumen and prolonged course is classified as a sciatic artery. The superior gluteal artery 
may give a sciatic artery crossing the dorsal aspect of piriformis exiting above it.  
 
Posterior compartment region 
At the gluteal fold, two vertical incisions on the mid medial and lateral side of the 
thigh were made to facilitate removal of the skin up to the popliteal crease. The posterior 
compartment is covered by superficial and deep fascia: the superficial fascia is a 
membranous and fatty layer in which the superficial venous system is located. After 
removing the superficial fascia, the deep fascia was opened. For hamstring identification, 
the fascia lata was released and reflected ventrolaterally. The sciatic nerve runs deep to 
the hamstring muscles between biceps femoris and semitendinosus. To expose the sciatic 
nerve these muscles were detached and moved away from each other. Then, the sciatic 
nerve division could be observed, as well as several perforating arteries. The sciatic nerve 
divides into a tibial branch medially and a common peroneal (fibular) branch laterally at 
any level during its course through the thigh. In this study, an awareness of how the sciatic 
nerve gets its blood supply had to be considered. The perforating arteries crossed the 
sciatic nerve ventrally or dorsally, but occasionally penetrated it. The 1st perforating artery 
was exposed by a proximal resection and reflection of the long head of biceps femoris just 
below the inferior edge of quadratus femoris.  
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Analysis and result of internal iliac artery branches and the sciatic nerve  
 
Introduction 
This study assesses the variability of arteries arising from the internal iliac artery 
which supplies the lower limb, as well as some from the external iliac artery. It also 
reviews the presence of the cardinal features of the sciatic artery including its classical 
features, as well as pathological findings and prognosis of sciatic artery aneurysm. 
Therefore, this research comprises 171 cadaver dissections and 171 patients reviewed in 
the literature. Therefore, the figures have been explained and referred from chapter4 in 
supporting the discussion and conclusions of this study. 
1. Branches of anterior and posterior trunks 
a. Anterior trunk 
Inferior gluteal artery 
The inferior gluteal artery arose directly from the anterior trunk in 36.5% and 
indirectly from either a gluteopudendal trunk in 34.9% or a gluteo-obturatopudendal trunk 
in 4.3%. The inferior gluteal artery arose directly from the posterior in 5.9% and indirectly 
from a gluteopudendal trunk in 2%. When arising from the anterior trunk its predominant 
origin is indirectly, while from the posterior trunk it is directly. Moreover, the inferior gluteal 
artery was found to be an indirect branch of the sciatic artery, which itself was form either 
the anterior or posterior trunk in 2% and 1% respectively (Figure 3.1, Table: A.3). 
 
 
Figure 3.1: The incidence of variable origin of inferior gluteal artery (AT. Anterior trunk,  PT.  Posterior trunk, 
GPT: Gluteopudendal trunk, GOPT: Gluteo-obturatopudendal trunk, SA: Sciatic artery). 
 
 
Based on variable origin of the inferior gluteal artery, highest incidence is from the 
anterior division independently and the second is independently. On 40 occasions of 
congenital absence of the inferior gluteal artery it was replaced by a sciatic artery. Further, 
the inferior gluteal artery found to arise from the sciatic artery (Figure 3.2, Table A.3) 
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Figure 3.2: The inferior gluteal artery arising from different sites at different rates (AT Independentlty: Anterior 
trunk independently, GPT (AT): Gluteopudendal trunk arising from anterior trunk, GOPT (AT): Gluteo-
obturatopudendal trunk arising from anterior trunk, GPT (PT): Gluteopudendal trunk arising from posterior 
trunk, PT alone: Posterior trunk alone, GPT interdivision: Gluteopudendal trunk arising from interdivision of 
internal iliac artery, SA AT: Sciatic artery arising from anterior trunk, SA PT: Sciatic artery arising from 
posterior trunk, CAB: Congenital absent).  
 
 
Inside pelvis, the inferior gluteal artery passed between the sciatic nerve roots in several 
ways: between SI and S2, S2 and S3, and S3 and S4 in 11.9%, 36.1% and 10.9% respectively. It 
passed below S4 in 5%. Therefore, the sciatic nerve roots gain a supply from the inferior gluteal 
artery during its course (Figure 3.3, Table A.5). 
  
 
Figure 3.3: The inferior gluteal artery passed between the sciatic nerve roots in several ways (S1: Sacral root 
1, S2: Sacral root 2, S3: Sacral root 3, S4: Sacral root 4, below S4: below Sacral root 4, Delayed origin: 
inferior gluteal artery arising below the pelvic floor, Arose dorsal to SN: Arose dorsal to sciatic nerve 
(formation), CAB: Congenital absent). 
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Internal pudendal artery 
 
The internal pudendal artery has a variability of origin which usually arises from the 
anterior trunk directly (53.3%). Indirectly, it arises from anterior trunk as from the 
gluteopudendal trunk (34.9%), gluteopudendal-obturatopudendal trunk (4.3%), 
obturatopudendal trunk (1.0%) and sciatic artery (2.6%). Also, it arises indirectly from the 
posterior trunk as from sciatic artery (1.6%), Interdivision site of internal iliac artery (0.3%) 
and gluteopudendal trunk (2.0%) (Figure 3.4, Table A.6) 
 
Figure 3.4: Variability of origin of the internal pudendal artery (AT IIA independently: Anterior trunk of internal 
iliac artery independently, GPT (AT): Gluteopudendal trunk arising from anterior trunk, GOPT (AT): Gluteo-
obturatopudendal trunk arising from anterior trunk, OPT (AT): Obturatopudendal trunk arising from anterior 
trunk, SA AT: Sciatic artery arising from anterior trunk, SA PT: Sciatic artery arising from posterior trunk, GPT 
interdivision: Gluteopudendal trunk arising from interdivision of internal iliac artery, GPT (PT): Gluteopudendal 
trunk arising from anterior trunk). 
 
Internal pudendal artery found to have a variable course between the sciatic nerve 
roots: it frequently passes below S4. It passes between the sacral roots to exit the pelvic 
cavity. The internal pudendal artery passed between S1 and S2 in 0.7%, S2 and S3 in 
17.7% and S3 and S4 in 22.4%. Therefore in the majority of the specimens (24.8%) the 
internal pudendal artery passed below S4 (Figure 3.5, Table A.9). Therefore, the internal 
pudendal artery supplied the sacral sciatic roots S1, S2, S3 and S4 in 0.7%, 18.4%, 
40.1% and 47.3% respectively. Furthermore, it was observed to penetrate the sciatic 
formation in 11.2% (Figure 3.6, Table A.8 and A.9). 
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Figure 3.5: Variable course of internal pudendal artery (S1: Sacral root 1, S2: Sacral root 2, S3: Sacral root 3, 
S4: Sacral root 4, below S4: below Sacral root 4). 
 
 
Figure 3.6: Internal pudendal artery provides a supply to sacral sciatic roots and sciatic formation (S1: Sacral 
root 1, S2: Sacral root 2, S3: Sacral root 3, S4: Sacral root 4, below S4: SF: Sciatic formation). 
 
Obturator artery 
The obturator artery usually arises from the internal iliac artery (77.6%). It may 
arise from the external iliac system as independently (5.6%) or from the external iliac 
artery with the inferior epigastric artery (13.8%). The obturator artery rarely arose from the 
femoral artery (0.3%) (Figure 3.7, Table A.12). 
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Figure 3.7: The obturator artery arises more frequently from the internal than external iliac system (IIA: internal 
iliac artery, EIA: External iliac artery, CT EIA: common trunk of external iliac artery, EIA Alone: External iliac 
artery alone, IEA: Inferior epigastric artery, FA: Femoral artery). 
 
The aberrant obturator artery occurred with an incidence of 3.9%, with both two 
direct and indirect forms: the direct form arose from the external iliac artery in 1% and the 
indirect form from a common trunk with the external iliac artery in 1.3% or from the inferior 
epigastric artery in 0.3% (Figure 3.8, Table A.13). 
Figure 3.8: Aberrant obturator artery incidence arising from the internal and external iliac system. CT EIA: 
common trunk of external iliac artery, EIA Alone: External iliac artery alone, IEA: Inferior epigastric artery, AT 
IIA: Anterior trunk of internal iliac artery, PT IIA: Posterior trunk of internal iliac artery, FA: Femoral artery). 
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Gluteopudenal trunk 
The gluteopudenal trunk usually arises from the anterior trunk dividing into short 
(early) and long delayed trunks (Table A.15). The delayed gluteopudendal trunk passed 
between S2 and S3 in 4.3%, between S3 and S4 in 1%, below the S4 root in 8.2% or 
penetrated the sciatic formation in 6.3% to leave the pelvis (Figure 3.9, Table A.16). 
Therefore, it has a variable supply to sciatic nerve roots (Table A.17). 
 
 
Figure 3.9: A delayed gluteopudendal trunk passed between sacral roots in different ways (S1: Sacral root 1, 
S2: Sacral root 2, S3: Sacral root 3, S4: Sacral root 4, below S4: below Sacral root 4). 
  
 
b. Posterior trunk 
 
Superior gluteal artery 
The superior gluteal artery is standard branch of the posterior trunk of the internal 
iliac artery (95.4%) but it may arise indirectly from the posterior trunk as from the sciatic 
artery (3.9%). Infrequently, it found to be congenital absent (0.7%) (Figure 3.10, Table 
A.18). The superior gluteal artery usually passes between lumbosacral trunk and S1 but it 
may pass above lumbosacral trunk. Occasionally, it found to be arising behind sciatic 
formation (3.9%) (Figure 3.11, Table A.20). In addition, the superior gluteal artery provides 
several branches such as lateral sacral (16.7%), persistent sciatic (2.3%), obturator 
(6.9%) and iliolumbar (0.3%) arteries (Figure 3.12. Table A.19). 
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Figure 3.10: The superior gluteal artery most commonly arises from the posterior trunk of the internal iliac 
artery (PT IIA: Posterior trunk of the internal iliac artery, SA: Sciatic artery, CAB: Congenital absent). 
 
Figure 3.11: Incidence of variable course of the superior gluteal artery (LS: lumbosacral trunk, S1: Sacral sroot 
1, Above LS: Above lumbosacral trunk, Arise dorsally: arise dorsal to sciatic formation, CAB: Congenital 
absent). 
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Lateral sacral artery 
The lateral sacral artery had a variable origin starting from the dorsmedial side of 
the internal iliac artery in 3.7%. it also arose from the anterior trunk in 1% and from the 
posterior trunk in 79.1%. It arose from the sciatic artery in 8.8% as well as from the 
superior gluteal artery in 16.8%. Occasionally, the lateral sacral artery arose from the 
inferior gluteal artery (5.4%). In rare cases, the sciatic roots had no supply from the lateral 
sacral artery (0.3%) due to its congenital absence (Figure 3.13, Table A.21). The lateral 
sacral artery was single, double, triple and quadruple in 77.2%, 19.8%, 2.3% and 0.3% 
respectively. It was found to be congenital absent in (0.3%) (Figure 3.14, Table A.22) 
Figure 3.12: The superior gluteal artery gives several branches in different 
incidences (LSA: Lateral sacral artery, PSA: Persistent sciatic artery, OA: 
Obturator artery, ILA: Iliolumbar artery). 
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Figure 3.13: Variable origin of the lateral sacral artery (AT IIA: Anterior trunk of internal iliac artery, DM IIA: 
Dorsomedial aspect of internal iliac artery, PTIIA: Posterior trunk of internal iliac artery, SGA: Superior gluteal 
artery, IGA: Inferior gluteal artery, IPA: Internal pudendal artery, SA: Sciatic artery, CAB: Congenital absent). 
 
 
Figure 3.14: The lateral sacral artery was single, double, triple and quadruple in different incidences (CAB: 
Congenital absent).  
 
Iliolumbar artery 
The iliolumbar artery has a variable in origin although it is usually a branch of the 
posterior trunk of the internal iliac artery in 77.95. It may arise from different aspect of the 
common, external and internal iliac arteries in different incidences (Figure 3.15, Table 
A.23).  
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Figure 3.15: Variable origin of the iliolumbar artery (CIA: Common iliac artery, EIA: External iliac artery, PAIIA: 
Posterior aspect of internal iliac artery, DMIIA: Dorsomedial aspect of internal iliac artery, PTIIA: Posterior 
trunk of internal iliac artery, SGA: superior gluteal artery, IGA: Inferior gluteal artery, SA: Sciatic artery, CAB: 
Congenital absent) 
 
Sciatic artery 
The sciatic artery has different origin which usually arises from the posterior trunk 
of the internal iliac artery directly (14.5%). Infrequently, it may arise from the anterior trunk 
of the internal iliac artery directly (3.9%). Occasionally it arises indirectly from the anterior 
and posterior trunk as from the internal pudendal (0.3%) and superior gluteal (2.3%) 
arteries respectively. Rarely, it is a double sciatic artery arising from the anterior and 
posterior trunks on same side (1.3%) (Figure 3.16, Table A.25). Based on sciatic artery 
aneurysm review, the sciatic artery frequently arises from the internal iliac artery directly 
whereas it infrequently from the common iliac or inferior gluteal artery (Figure 3.17, Table 
A.77). 
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Based on anatomy dissection study, the incidence of unilateral sciatic artery was 
58.3% being more frequent than bilateral cases (41.7%). In reviewing 206 sciatic artery 
aneurysm cases, the incidence of unilateral sciatic artery occurs in 77.2% while bilateral 
sciatic artery occurs in 22.8% (Figures 3.18 and 3.19, Table A.79). In 68 cases of sciatic 
artery, the incidence of sciatic artery was 51.5% in male and is in 48.5% females. In the 
current review of 206 sciatic artery aneurysm cases, the incidence of the sciatic artery 
aneurysm in females (67%) is more than in males (33%) (Figures 3.20 and 3.21, Table 
A.74).  
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Figure 3.16: Variable origin of the sciatic artery (ATIIA: Anterior trunk of internal iliac artery, PTIIA: Posterior 
trunk of internal iliac artery, AT& PT:  Anterior and posterior trunk, SGA: Superior gluteal artery, IPA: Internal 
pudendal artery). 
 
 
 
Figure 3.17: The sciatic artery aneurysm arises from the internal iliac artery directly or indirectly artery (IIA: 
Internal iliac artery, ATIIA: Anterior trunk of internal iliac artery, IGA: Inferior gluteal artery, IPA: Internal 
pudendal artery). 
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The sciatic artery has several course inside pelvic cavity, it was observed to have 
a variable course in relation to the sciatic nerve roots, passing between the lumbosacral 
trunk and the S1 root in 2.3%, between the S1 and S2 roots in 3.2%, between the S2 and 
S3 roots in 7.6%, and between S3 and S4 roots in 0.3%. Moreover it penetrated the 
sciatic formation in 2.6%. It has been observed that the sciatic artery arises behind the 
sciatic nerve roots in 4.3%. In one case (0.3%) the sciatic artery arose outside the pelvis 
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Figure 3.18: The incidence of the 
unilateral and bilateral sciatic 
arteries based on anatomy 
dissection. 
Figure 3.19: Unilateral and bilateral incidence of sciatic artery 
based on worldwide review of literature. 
Figure 3.20: The incidence of the sciatic artery 
aneurysm in males and females based on 
anatomical dissection. 
Figure 3.21: The incidence of the sciatic artery 
aneurysm based literature review of sciatic artery 
aneurysm study. 
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from the internal pudendal artery. In two cases (0.7%) it arose dorsal to sciatic formation 
(Figure 3.22, Table A.31). 
 
2. Variability of the internal iliac artery branches in relation to 
sciatic artery coexistence in European population 
This section measure the incidence of each artery has an origin from the internal 
iliac artery with respect of coexistence of sciatic artery. Therefore, these incidences differ 
from the incidences with or with no sciatic artery coexistence. In general, the sciatic artery 
passed partly ventral and then dorsal to sciatic formation in 11.6%. It only ran dorsal to the 
sciatic formation in 5.8% however it only ran ventral to it in 2.6% (Figure 3.23, Table A.32). 
Figure 3.22: Sciatic artery course in relation to the sciatic root nerve (LS: Lumbosacral trunk, S1: Sacral root 
1, S2: Sacral root 2, S3: Sacral root 3, S4: Sacral root 4, Penetration SF: Penetration of Sciatic formation, 
Dorsal to SN roots: Dorsal to sciatic nerve roots, Arose dorsal to SF: Arose dorsal to sciatic formation). 
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Figure 3.23: The sciatic artery relationship to the sciatic formation passing ventrally or dorsally or penetrating it 
(ventral then dorsal). 
In coexistence of sciatic artery, the inferior gluteal artery was found to be 
congenitally absent in 60.6%. the inferior gluteal artery found to arise directly as from the 
anterior trunk or indirectly as from  glutopudendal or gluteo-obturatorpudendal trunk. 
Further, inferior gluteal artery arose directly from the posterior trunk or indirectly from 
glueopudendal trunk. Although, it arose from different origin as from the anterior and 
posterior trunk indirectly as from the sciatic artery in 9.1% and 4.5% (Figure 3.24, Table 
A.47). 
Figure 3.24: The most common origin of the inferior gluteal artery from the gluteopudendal artery. (AT 
Independentlty: Anterior trunk independently, GPT (AT): Gluteopudendal trunk arising from anterior trunk, 
GOPT (AT): Gluteo-obturatopudendal trunk arising from anterior trunk, GPT (PT): Gluteopudendal trunk 
arising from posterior trunk, PT alone: Posterior trunk alone, SA AT: Sciatic artery arising from anterior trunk, 
SA PT: Sciatic artery arising from posterior trunk, CAB: Congenital absent).  
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In coexistence of sciatic artery, the most common origin of the internal pudendal 
artery is a branch from the anterior trunk of the internal iliac artery either directly or 
indirectly. The internal pudendal artery of 68 sciatic artery cases was observed to have 
several variations in origin. It was found to be a direct branch in 65.2% whereas it was 
indirect arising with the inferior gluteal artery in 12.1%. Rarely, it arose from the 
gluteoobturatopudendal trunk in 1.5%, as well as from the obturatopudendal trunk in 1.5%. 
The internal pudendal artery did not arise from the posterior trunk directly, but it did arise 
indirectly from the sciatic artery in 6.1%. It also indirectly arose from the anterior division 
from sciatic artery arising from the in 13.6%. Therefore, the internal pudendal artery arose 
from the sciatic artery in 19.7%. The internal pudendal artery is also observed to be a 
branch of the sciatic artery (Figure 3.25, Table A.48). 
 
Figure 3.25: Variability of the origin of the internal pudendal artery origin in coexistence with the sciatic artery 
(AT alone: Anterior trunk alone, GPT (AT): Gluteopudendal trunk arising from anterior trunk, GOPT (AT): 
Gluteo-obturatopudendal trunk arising from anterior trunk, SA AT: Sciatic artery arising from anterior trunk, SA 
PT: Sciatic artery arising from posterior trunk).  
  
The obturator artery frequently arose from the internal iliac system in 62.7% and 
from the external iliac system in 35.8% (Table A.51): occasionally, it arose from the 
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femoral system (1.5%). The accessory obturator artery frequently arose from the external 
iliac system in 7.5% and from the internal iliac system in 4.5% (Figure 3.26, Table A.52). 
 
 
Figure 3.26: The origin of the obturator artery in 
cases with a sciatic artery (EIA: External iliac 
artery, IIA: Internal iliac artery, FA: Femoral 
artery).  
 
 
The superior gluteal artery was found to have variable origin and course in 68 
sciatic artery cases. It arose directly from the posterior trunk of the internal iliac artery in 
80.3% and indirectly from the sciatic artery in 16.7%. Occasionally, the superior gluteal 
artery was congenitally absent (3%). It was also found to pass between the lumbosacral 
trunk and S1 in 65% and to cross anteriosuperior to the lumbosacral trunk in 15.4%. 
Furthermore, the superior gluteal artery as arose dorsal to the sciatic nerve in 16.7% 
avoiding the sciatic nerve roots (Figure 3.27, Table A.55). 
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Figure 3.27: The origin of the superior gluteal artery in 
coexistence with the sciatic artery (PTIIA: Posterior 
trunk of internal iliac artery, PSA: Persistent sciatic 
artery, CAB: Congenital absent). 
 
The lateral sacral artery is a standard branch of the posterior trunk of the internal 
iliac artery in 56.1% with sciatic artery coexistence. It was found to be the second highest 
common origin of the sciatic artery (39.4%). It arose earlier from the dorsomedial aspect of 
the internal iliac artery in 6.1%. However, it arose later indirectly from the posterior trunk 
superior gluteal artery) in 15.2%. Rarely, it was found to be a branch of inferior gluteal and 
internal pudendal arteries in 4.5% and 1.5% respectively. Occasionally, the lateral sacral 
artery was absent (1.5%) (Figure 3.28, Table A.56). 
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Figure 3.28: The origin of the lateral sacral artery is commonly from the posterior trunk of the internal iliac 
artery. It also has a high incidence of origin from the sciatic artery (AT IIA: Anterior trunk of internal iliac artery, 
DM IIA: Dorsomedial aspect of internal iliac artery, PTIIA: Posterior trunk of internal iliac artery, SGA: Superior 
gluteal artery, IGA: Inferior gluteal artery, IPA: Internal pudendal artery, SA: Sciatic artery, CAB: Congenital 
absent). 
 
3. Variability of sciatic nerve course in relation to sciatic artery 
 
The sciatic nerve had a variable course with coexistence of a sciatic artery. The 
sciatic nerve bifurcates at different sites between the lower edge of piriformis and the knee 
joint line. It bifurcates as an upper division in 1.6%, middle division in 5.4% and lower 
division in 10.7%. The sciatic nerve has been observed to have a delayed division below 
the knee joint line in 1.3%. In addition, the sciatic nerve was not formed in 1.9%, including 
non united inside the pelvis in 1% and extrapelvic in 0.9%. The non-united extrapelvic 
sciatic nerve unites and divides in the upper and lower parts of the thigh in 0.3% and 
0.6%. Furthermore, the sciatic nerve passed below piriformis in 19.2%. However, the 
sciatic nerve divided around piriformis into the common fibular nerve passing above and 
the tibial nerve below it in 0.3% or the common fibular nerve penetrating and the tibial 
nerve below it in 0.9%. In a case of double piriformis, the sciatic nerve was associated 
with the sciatic artery and divided into the common fibular nerve passing below piriformis 
superioris and the tibial nerve below the piriformis inferioris in 0.9% (Figure 3.29, Table 
A.64). 
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Figure 3.29: Variability of the course of the sciatic nerve with coexistence of a sciatic artery in European 
population (IKJ: Inter knee joint, SN: Sciatic nerve, CFN: Commonn fibular nerve, TN: Tibial nerve, PM: 
Piriformis muscle). 
 
The incidence of the various courses of the sciatic nerve in 68 sciatic artery cases, 
the sciatic nerve bifurcates at different sites between the lower edge of piriformis and the 
knee joint line. It bifurcates in upper division in 7.6%, middle division in 25.8% and lower 
division in 51.5%. The sciatic nerve was observed to have a delayed division distal to the 
knee joint line in 6.1%. Moreover, the sciatic nerve was not formed in 9.1%, including non-
united form within the pelvis in 4.6% and extrapelvic in 4.5%. The non-united extrapelvic 
sciatic nerve united and divided in the upper and lower thigh in 1.5% and 3% respectively. 
In addition, the sciatic nerve passed below piriformis in 92.4%. However, the sciatic nerve 
divides around piriformis as the common fibular nerve passing above and the tibial nerve 
below it in 1.5%, or the common fibular nerve passing above and tibial below it in 1.5%. In 
a case of double piriformis, the sciatic nerve was associated with the sciatic artery and 
divided into the common fibular nerve passing below piriformis superioris and the tibial 
nerve below the inferioris in 4.5% (Figure 3.30, Table A.65). 
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Figure 3.30: Variability of sciatic nerve course in coexistence of the sciatic artery case (IKJ: Inter knee joint, 
SN: Sciatic nerve, CFN: Commonn fibular nerve, TN: Tibial nerve, PM: Piriformis muscle). 
 
 
4. Internal iliac artery classification 
 
Based on Adachi (1928) classification, the first type is subdivided into 1A occurs in 
19.9% and 1B occurs in 18.5%, whereas the second type subdivided into A occurs in 
6.3% and B in 11.9%. The third type occurs in 36.4% whereas the fourth type occurs in 
2.3%. The false identification has been estimated in 16.9% whereas the new type found to 
be in 4.6% in current study (Figure 3.31, Tables A.69 and A.70). The false cases as the 
sciatic artery has been identified as inferior gluteal artery which was congenitally absence 
whereas the new it was arising distally from the sciatic artery or its long gluteopudendal 
trunk). Therefore, new types of internal iliac artery have been classified in different 
incidences in current study (Figure 3.32, Table A.71). 
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Figure 3.31: This study is based on the Adachi (1928) classification incidence.  
 
 
 
 
Figure 3.32: Current study based on new IIA classification with variable incidence. 
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5. Arterial supply of the sciatic nerve during its course 
 
The inferior gluteal artery may pass between S1 and S2, S2 and S3 or S3 and S4. 
Consequently, the inferior gluteal artery supplies the sciatic roots in different incidences. It 
supplies the S1 root in 11.9% (36 of 302), the S2 root in 48.1%, the S3 root in 47.1% and 
the S4 root in 11.9% respectively (Figure 3.33, Table A.4). 
 
 
Figure 3.33: The inferior gluteal artery supplies the sciatic roots in different incidence (S1: Sacral root 1, S2: 
Sacral root 2, S3: Sacral root 3, S4: Sacral root 4). 
 
Moreover, the sciatic nerve found to be supplied by sciatic artery during its course 
in different ways. The sciatic artery supplies the lumbosacral, S1, S2, S3 and S4 in 2%, 
5.6%, 8.2%, 5.6% and 0.3% respectively (Figure 3.34, Table A.29). In females, it supplies 
the lumbosacral, S1, S2, S3 and S4 in 2.8%, 6.9%, 9.7%, 6.3% and 0.7% respectively, 
while in males, it supplies the lumbosacral, S1, S2 and S3 in 2.5%, 4.4%, 6.9%, and 5% 
respectively (Figure 3.35, Table A.30). 
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Figure 3.34: During the sciatic artery course, it supplies the sciatic roots (LS: Lumbosacral root, S1: Sacral 
root 1, S2: Sacral root 2, S3: Sacral root 3, S4: Sacral root 4). 
.  
 
 
Figure 3.35: The supply of sciatic nerve roots via sciatic artery in both sexes (LS: Lumbosacral root, S1: 
Sacral root 1, S2: Sacral root 2, S3: Sacral root 3, S4: Sacral root 4). 
. 
Moreover, the internal pudendal artery supplies the sciatic nerve roots during its 
course supplying S1, S2, S3 and S4 in 0.7%, 18.4%, 40.1% and 47.3% respectively. 
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(Figure 3.36, Table A.8). The gluteopudendal trunk also supplies the sciatic nerve roots 
S2, S3 and S4 in 4.3%, 5.3% and 1.0% (Figure 3.37, Table A.17). 
 
 
Figure 3.36: The internal pudendal artery supplies the sciatic nerve roots based on it’s course (LS: 
Lumbosacral root, S1: Sacral root 1, S2: Sacral root 2, S3: Sacral root 3, S4: Sacral root 4). 
 
 
 
 
Figure 3.37: The gluteopudendal trunk supplies the sciatic nerve roots in different incidences (S2: Sacral root 
2, S3: Sacral root 3, S4: Sacral root 4).  
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Based on Bower et al (1977), the sciatic artery found to be complete in 86.5% and 
incomplete in 9.2% whereas non classified in 4.3% in current literature review of sciatic 
artery aneurysm (Figure 3.38, Table A.7.8) 
 
 
 
Figure 3.38: Incidence of complete and incomplete forms of sciatic artery. 
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Inferior gluteal artery  
Inferior gluteal artery origin 
The inferior gluteal artery is a prominent branch of the anterior trunk of the internal iliac 
artery (Laufe et al 1966; Carter 1867; Wilson 1868) in 85% (Naguib et al 2008) (Figure 
Figures 2.6 and 2.7). However, it may arise from the posterior trunk (Ashwini et al 2011) 
which according to Naguib et al (2008) it does so in 15%. In the current study, the inferior 
gluteal artery arose either directly or indirectly from the anterior and posterior trunks in 
77.7% and 8.9% respectively. It also arose from the bifurcation site of the internal iliac 
artery in 0.3%, and was congenitally absent in 13.1% (Table A.3). More precisely, the 
inferior gluteal artery arose from the anterior and posterior trunks either directly or 
indirectly in different forms (Figures 3.1 and 3.2). 
Furthermore, according to the literature the inferior gluteal artery has variable 
origin (Cruveilhier 1871; Sappey 1876; Lipshutz 1916; Adlachi 1928; Sukamoto 1929; 
Miyaji 1935; Arai 1936; Hoshiai 1938; Ashley and Anson 1941; Suzuki 1951; Yasukawa 
1954; Raithwaite 1952; Fischer 1959; Roberts and Krishinger 1968; Morita et al 1974; 
Iwasaki  et al 1987; Yamaki et al 1998) (Figure 4.1). The current study showed that the 
inferior gluteal artery arising independently is the highest rate and dependently with either 
the internal pudendal artery or superior gluteal artery is the lowest incidence rate 
compared with the previous studies. Furthermore, the inferior gluteal artery arose with the 
internal pudendal and superior gluteal arteries have almost the same incidence of Hoshiai 
(1938) and Iwasaki et al (1987). 
Figure 4.1: The inferior gluteal artery has variable origin arising independently or sharing a trunk with either 
the internal pudendal and superior gluteal artery or both arteries in different studies. SGA. Superior gluteal 
artery, IPA. Internal pudendal artery. 
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Course of the inferior gluteal artery  
Within the pelvis, the inferior gluteal artery is anterior to the sciatic nerve roots and 
posterior to the internal pudendal (pudic) artery which passes between either S1 and S2 
or S2 and S3 descending between coccygeus and piriformis (Carter 1867; Sharpey et al 
1867; Wilson 1868; Nagayoshi 1993; Beck et al 2003; Skalak et al 2008). The previous 
muscles form the infrapiriform foramen (Simonova 1979) leading to the subpiriformis canal 
(Ndiaye et al 2004), which is a passage way for several structures (Masquelet et al 1993; 
Standring 2005; Strauch et al 2009). In the current study, the inferior gluteal artery passed 
between the sciatic nerve roots in several ways: between SI and S2, S2 and S3, and S3 
and S4 in 11.9%, 36.1% and 10.9% respectively (Table A.5). The inferior gluteal artery 
frequently passes between S2 and S3 (Figure 4.2). It may pass between different sacral 
roots or not at all if it has a delayed or dorsal origin. Occasionally, the inferior gluteal artery 
arises outside the pelvis from a gluteopudendal trunk, referred as delayed origin seen, in 
22.5%, in which case the sciatic artery gives no supply to the sciatic nerve roots or sciatic 
formation and seen in 22.5%. Rarely, the inferior gluteal artery arises dorsal to the sciatic 
nerve formation (0.3%), in which case it does not supply the sciatic formation ventrally but 
it does dorsally (Figure 3.3).   
 
Figure 4.2: The inferior gluteal artery passing between S1 and S2. EIA. External iliac artery, IIA. Internal iliac 
artery, AT. Anterior trunk. PT. Posterior trunk, UMA. Umbilical artery, GPT. Gluteopudendal trunk, IGA. Inferior 
gluteal artery, IPA. Internal pudendal artery, SGA. Superior gluteal artery, LSA. Lateral sacral artery, S1. 
Sacral root1, S2. Sacral root 2. 
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Outside the pelvic cavity, the inferior gluteal runs between the lower border of 
piriformis and upper border of superior gemellus (Gasparian and Gasparian 1965; Lawton 
1965; Sharpey et al 1867) deep to gluteus maximus between the posterior superior iliac 
spine (PSIS) and ischial tuberosity (IT) (Song et al 2002, 2006) or the ischial tuberosity 
and greater trochanteric (Carter 1867; Sharpey et al 1867; Wilson 1868). It also gives 
several branches supplying the gluteal region (Song et al 2002), including gluteal 
maximus on it’s termination (Carter 1867; Sharpey et al 1867; Wilson 1868).  
 
Inferior gluteal artery branches  
Within the pelvis, the inferior gluteal artery provides muscular (Thompson et al 
1999; Beck et al 2003; Lynch et al 2006) (Figure 1.12) and visceral branches (Lynch et al 
2006) such as the obturator artery (Adachi 1928; Emura et al 1989; Nasu and Chiba 2009) 
in 3.5% (Lipshutz 1916) (Figure 4.3). The current study shows that the inferior gluteal 
artery stemmed obturator artery in 1.6% (Table A.4) indicating the main source of supply 
of to the medial thigh structures (Figure 1.14). In cases of inferior gluteal artery aneurysm, 
surgeons must to be aware of this variant. 
Inside the pelvic cavity, the inferior gluteal artery gives muscular and visceral 
branches. The muscular branches supply levator ani, coccygeus and piriformis (Beck et al 
2003; Lynch et al 2006), while the visceral branches are the vesical and middle rectal 
arteries (Carter 1867; Sharpey et al 1867; Wilson 1868; DiDio et al 1986) in 26.7% (DiDio 
et al 1986). In the current study the inferior gluteal artery gave the middle rectal artery in 
3.6% or rectal artery in 1.6%: the vesical artery was 4%. Also, the uterine artery arising 
from the inferior gluteal artery was found in 0.3% (Table A.4). Moreover, the inferior 
gluteal artery supplied the sciatic nerve roots via the lateral sacral artery in 5.4% (Table 
A.8). Occasionally (0.3%), it provided a supply for the lumbosacral trunk via a branch of 
the iliolumbar artery. In addition, it supplied the sciatic roots as it passed between them: it 
supplied S1 in 11.9%, S2 in 48.1%, S3 in 47.1% and S4 in 15.8% of specimens (Figure 
3.3) 
In the gluteal region, the inferior gluteal artery descends with the sciatic nerve 
(Gasparian and Gasparian 1965; Lawton 1965; Sharpey et al 1867; Song et al 2002 and 
2006) terminating as the coccygeal, inferior gluteal (3 to 4 branches), and comes nervi 
ischiadici (Carter 1867; Sharpey et al 1867; Wilson 1868). The inferior gluteal artery may 
give a branch, the ischiatic artery which is a long and thin vessel that is related to the 
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sciatic nerve (Williams et al 1979). It also gives several branches supplying the deep 
gluteal muscles on its termination (Figure 1.15) (Carter 1867; Sharpey et al 1867; Wilson 
1868). In the current study, the inferior gluteal artery gave sciatic branches in 84.1% 
(Figure 4.4), which ran ventral or dorsal to the sciatic nerve in 0.3% or 83.3% respectively: 
it crossed the sciatic nerve from ventral to dorsal aspect in 0.3% (Table A.59).  
 
Figure 4.3: The inferior gluteal artery has an origin of the obturator artery indicating it is a main supply to the 
medial thigh compartment. IIA. Internal iliac artery, AT. Anterior trunk. PT. Posterior trunk, UMA. Umbilical 
artery, SVA. Superior vesical artery, IGA. Inferior gluteal artery, IPA. OA. Obturator artery, ON. Obturator 
nerve, Internal pudendal artery, SGA. Superior gluteal artery, ILA. Iliolumbar artery. 
 
The inferior gluteal artery supplies the sciatic nerve by penetrating it or by giving a 
branch in 22.5% (Gabrielli et al 1997), whereas in this study the inferior gluteal artery 
penetrated the sciatic nerve in 3.1% and sent a sciatic branch in 84.1%. The current study 
therefore shows that the inferior gluteal artery is very important in supplying the sciatic 
nerve in the gluteal region. Moreover, it gives articular branches to the hip joint together 
with the lateral (external) and medial (internal) circumflex femoral, obturator, and first 
perforating arteries (Oide 1979; Wilson 1868; Standring 2005; Theron 1980; Gautier et al 
2000). It supplies the hip joint (Wilson 1868), the femoral head (Kalhor et al 2009), femoral 
neck (Grose et al 2008) (Figure 4.4) and acetabulum (Katthagen et al 1995; Itokazu et al 
1997; Beck et al 2003) anastomosing with the superior gluteal, internal pudendal and 
obturator arteries: this is known as a periacetabular vascular circle (Damsin et al 1992). In 
the current study, the articular branch arose from the inferior gluteal artery in 81% 
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crossing the ventral and dorsal aspect of the sciatic nerve in 2.8% and 79.2% respectively. 
Occasionally, the articular branch passed from ventral to dorsal of the sciatic nerve 
(0.4%). Cases of congenital absence of the inferior gluteal artery (14.1%) were found to 
be compensated for by the sciatic artery (Table A.59).  
 
Figure 4.4: The inferior gluteal artery passes below the piriformis giving sciatic and articular branches. S br. 
Sciatic branch, Articular br. Articualr branch. 
 
Conclusion  
The inferior gluteal artery is at extreme risk of blunt trauma as it traverses the 
lower part of the greater sciatic foramen (Smith et al 1976; Herber et al 1988) (Figures 
1.11 and 1.13), the infrapiriform foramen (Simonova 1979) and crossing the subpiriformis 
canal (Ndiaye et al 2004) close to the sacrotuberous ligament (Arora et al 2009) (Figure 
1.13). Therefore, ossification of the sacrotuberous ligament may lead to neurovascular 
compression syndromes (Arora et al 2009). Due to the inferior gluteal artery running 
medial to the sciatic nerve (77.5%) (Gabrielli et al 1997), it carries a high risk of injury in 
relation to this ligament (Barksdale et al 1988). The inferior gluteal artery might be used as 
a radiological landmark for sciatic nerve identification in ultrasound (Reus et al 2008). 
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Internal pudendal artery  
Introduction 
The Internal pudendal artery is a urogenital artery supplying the lower part of the 
urinary and internal genital systems. It was previously known as the interna pudendae 
artery (Sharpey et al 1867; Wilson et al 1868) arising from the internal iliac artery either 
directly or indirectly.  
 
Anatomy 
The internal pudendal artery usually arose from the anterior division of the internal 
iliac artery (Figure 4.5) having three parts to its course: proximal (within pelvic cavity), 
middle (gluteal) and distal (internal pudendal canal). The proximal course supplies the 
urinary bladder and prostate via the inferior vesical artery in males, whereas it supplies the 
uterus and vagina by several small vesical branches in females (Figure 4.5). 
 
The internal pudendal artery leaves the pelvic cavity by passing through the 
greater sciatic foramen below the lower border of piriformis with the inferior gluteal artery 
and accompanying veins and nerves, as well as the nerve to obturator internus and the 
posterior cutaneous femoral nerve. In the gluteal region, the internal pudendal artery gives 
no branches and enters the lesser sciatic foramen with the accompanying vein and nerve, 
and the nerve to obturator internus. The internal pudendal artery, vein and nerve pass in 
Figure 4.5: The internal pudendal artery arising from the anterior trunk of the internal iliac artery giving the 
vaginal artery. CIA. Common iliac artery, EIA. External iliac artery, EIV. External iliac vein, IIA. Internal iliac 
artery, AT. Anterior trunk. PT. Posterior trunk, UMA. Umbilical artery, OA. Obturator artery, IPA., Internal 
pudendal artery, IGA. Inferior gluteal artery, SGA. Superior gluteal artery. 
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the pudendal canal between the bony pelvic wall and overlaying pelvic fascia. It 
terminates as several branches: inferior rectal artery, dorsal and deep arteries of the 
penis, artery of the bulb of the penis, superficial and deep perineal artery, and posterior 
scrotal arteries in males; whereas it terminates as the inferior rectal artery, dorsal and 
deep arteries of the clitoris, artery of the bulb of the vestibule, superficial and deep 
perineal arteries, and posterior labial arteries in females (Carter 1867; Sharpey et al 1867; 
Wilson 1868). 
In this study, the internal pudendal artery was observed to arise from the anterior 
division of the internal iliac artery, either directly or indirectly. Directly, it arose from several 
common trunks of the anterior division, with either the inferior gluteal or obturator arteries 
or both. When it arose with the inferior gluteal artery it is referred as a gluteopudendal 
trunk, which was the majority of cases (Figure 4.6). 
When the internal pudendal artery arose with the inferior gluteal and obturator 
arteries the trunk is referred to the gluteo-obturatopudendal trunk (Figure B.1). It also 
arose with the obturator artery from an obturatopudendal trunk (Figure B.2). In addition, 
the internal pudendal artery was also observed to arise from the posterior division of the 
internal iliac artery, again either directly or indirectly. In this study, it was observed to arise 
as both.  
Figure 4.6: The internal pudendal artery and inferior gluteal artery arising from a gluteopudendal trunk. EIA. 
External iliac artery, IIA. Internal iliac artery, AT. Anterior trunk. PT. Posterior trunk, UMA. Umbilical artery, 
OPT. Glueopudendal trunk. IGA. Inferior gluteal artery, IPA. OA. Obturator artery, ON. Obturator nerve, 
Internal pudendal artery, SGA. Superior gluteal artery, LSA. Lateral sacral artery. 
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Internal pudendal artery anatomical features review  
The internal pudendal artery frequently arises from the anterior trunk of the internal 
iliac artery. It has a unique feature discriminating it from other pelvic arteries as it passes 
through two foramens: the greater and lesser sciatic foramen to supply the perineal 
region. As a result, it supplies both pelvic and perineal structures. In this study, the diverse 
origin and branches of the internal pudendal artery based on anatomical dissection of 171 
cadavers (92 male and 79 female cadavers) is discussed. 
 
Internal pudendal artery origin  
The internal pudendal artery is one of two terminal branches of the anterior trunk of 
the internal iliac artery (Reid et al 1836; Carter 1867; Sharpey et al 1867; Wilson 1868 
Bergman et al 1988; Takao et al 2007) with a 98% occurrence rate (Naguib et al 2008). 
Usually, the internal pudendal artery originates from the anterior division of the internal 
iliac artery in 50% of cases (Okolokulak and Volchkevich 2004). In this study, the internal 
pudendal artery arose from the anterior trunk in 96.1%, the majority (53.3%) of internal 
pudendal arteries doing so directly (Figure 4.5) and indirectly from the gluteopudendal, 
gluteoobturatopedendal and obturatopudendal trunks or sciatic artery in 42.8% (Figures 
4.6, B.1, B.2). Bilhim et al (2011) reported that in 33.1% of specimens the internal 
pudendal artery arose independently from the anterior trunk of the internal iliac artery, 
which is less than observed in this study. 
However, internal pudendal artery may arise indirectly from an ischiopudendal 
from the anterior trunk of the internal iliac artery (Curet et al 1987) referred as 
gluteopudendal trunk in 50% (Adachi 1928), in 80% (Yamaki et al 1998), 36% (Okolokulak 
and Volchkevich 2004) or 61.9% (Bilhim et al 2011). This study showed that the internal 
pudendal artery arose from the gluteopudendal trunk of the internal iliac artery in 41.5% 
(Figure 4.6). 
The internal pudendal artery may also arise from a trunk with a companion artery 
such as the inferior vesical, middle rectal or the inferior gluteal artery (Reid et al 1836; 
Parsons and Keith 1897; Bergman et al 1988). In a recent study, it was observed to arise 
from a common trunk with the superior and inferior gluteal arteries in 4% (Okolokulak and 
Volchkevich 2004). This study also found that the internal pudendal artery arose with the 
obturator and inferior gluteal arteries from a common trunk, referred as the 
gluteoobturatopudendal trunk of the internal iliac artery in 4.3% (Figure B.1). This trunk 
has also been described as the gluteopudendal trunk giving the obturator artery in 50% 
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(Bilhim et al 2011). Furthermore, the internal pudendal artery may arise with the obturator 
artery rather than the inferior gluteal artery, referred as the obturatopudendal trunk of the 
internal iliac artery in 1%; however a previous study stated that it arose with the obturator 
artery in 2% (Okolokulak and Volchkevich 2004). In addition, Yazama et al (2002) stated 
that the internal pudendal artery branched from the persistent sciatic artery. Existence of 
the sciatic artery from the anterior trunk of the internal iliac artery giving the internal 
pudendal artery was observed in 2.6%.  
Figure 4.7: The internal pudendal artery arising from the internal iliac artery bifurcation. IIA. Internal iliac artery, 
AT. Anterior trunk. PT. Posterior trunk, UMA. Umbilical artery, OA. Obturator artery, ON. Obturator nerve, IPA. 
Internal pudendal artery, SA. Sciatic artery, LSA. Lateral sacral artery, ILA. Iliolumbar artery. 
 
 
The internal pudendal artery arose from the posterior trunk indirectly from the 
sciatic artery in 1.6% (Figure B.3). In one case the sciatic artery was observed to be a 
prominent branch of the internal pudendal artery in the gluteal area. Furthermore, it arose 
from the posterior trunk indirectly from gluteopudendal trunk in 2% (Table A.11). The 
internal pudendal artery therefore arises from the posterior trunk in 3.6% in total. A small 
proportion (0.3%) of internal pudendal arteries were found to be arise from the site of 
bifurcation of the internal iliac artery (Figure 4.7) (Table A.7). As a result, the internal 
pudendal artery has variable origin in current study (Figure 3.4). 
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In several studies investigating the variability of the internal iliac branches, the 
internal pudendal artery has been observed to arise from the internal iliac artery directly 
and indirectly from both the anterior or posterior trunks (Lipshutz 1916; Adlachi 1928; 
Tsukamoto 1929; Miyaji 1935; Arai 1936; Hoshiai 1938; Ashley and Anson 1941; Suzuki 
1951; Yasukawa 1954; Raithwaite 1952; Fischer 1959; Roberts and Krishinger 1968; 
Morita et al 1974; Iwasaki et al 1987; Yamaki et al 1998).  
The current study showed that the internal pudendal artery arose from the internal 
iliac artery independently in 40.1%, with inferior gluteal artery in 36.1%, and with the 
superior and inferior gluteal arteries in 2.3% (Table 1.6). In this study, internal pudendal 
artery did not arise from a common trunk with superior gluteal artery as seen in other 
studies: in 0.8% (Adachi 1928), 0.2% (Suzuki 1951) and 0.2% (Yamaki et al 1998). 
Consequently, the internal pudendal artery has variable origin based on previous and 
recent studies (Figure 4.8). 
 
Course and Branches 
The internal pudendal artery supplies the majority of the pelvis and perineum 
(Moore and Dalley 1999). It passes inferior to the lower border of the greater sciatic 
foramen anterior to piriformis and the sacral roots of the sciatic nerve beside the rectum 
Figure 4.8: The variability of origin of the internal pudendal artery (IPA). SGA. Superior gluteal artery, IGA. 
Inferior gluteal artery. 
 
Chapter 4 
 
130 
 
(Carter 1867; Sharpey et al 1867; Wilson 1868; Moore and Dalley 1999). It then passes 
between piriformis and coccygeus (Sharpey et al 1867; Wilson 1868; Moore and Dalley 
1999) through the infrapiriformis foramen (Simonova 1979) (Figure 4.124) following which 
it enters the pelvis via the lesser sciatic foramen with its vein and nerve, as well as the 
nerve to obturator internus (Masquelet et al 1993; Moore and Dalley 1999; Arora et al 
2009; Strauch et al 2009) and transverses the pudendal canal (Schwartz et al 1988; Takao 
et al 2007), also known as the Alcock's canal (Kamoi 1996). As the internal pudendal 
artery passes along Alcock's canal, it gives several branches (Carter 1867; Curet et al 
1987; Barozzi et al 2000; Standring 2005). 
Within the pelvis, muscular 
branches provide blood to the pelvic 
(diaphragm) floor (levator ani and 
coccygeus) and external rotator and 
abductor muscles of the thigh 
(obturator internus and piriformis) 
(Standring 2005). It may give the 
obturator artery in 3.8% of cases 
(Bergman et al 1988). It also gives 
branches to muscles of the gluteal 
region (Williams et al 1979), in 
particular gluteus maximus and the 
external rotator muscles. These 
branches anastomose with branches 
of the inferior gluteal artery (Standring 
2005).  
As the internal pudendal artery exits the pelvic cavity, it passes between sciatic 
nerve roots in different incidences; however in the majority of the specimens the internal 
pudendal artery passed below S4 (Figure 3.5). It was observed to supply the sciatic nerve 
via penetrating the sciatic formation or passing between the sacral sciatic roots in different 
incidences (Figure 3.6). In addition, it gives the lateral sciatic artery in 0.7% (Table A.8 
and A.9). The internal pudendal artery gave a prominent comes nervi ischiadici branch 
“persistent sciatic artery” in one case instead of the inferior gluteal artery. Pillet et al 
(1982) classified the PSA as four types which has been modified by Gauffre et al (1994) 
who added a fifth type. According to the Pillet et al (1982) classification, this is a new 
Figure 4.9: Internal pudendal artery passing below 
piriformis through the infrapiriformis foramen. PM. 
Piriformis, SA. Sciatic artery, IPA. Internal pudendal artery, 
An Br. Anastomotic branch, SBr. Sciatic branch, SN sciatic 
nerve. 
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pattern, a sixth type which can be divided into two subtypes: Type A and B based on the 
presence or absence of the superficial femoral artery respectively (Figure 4.10). 
Figure 4.10: The internal pudendal artery gives a prominent sciatic branch to supply the sciatic nerve. IPA. 
Internal pudendal artery, PSA. Persistent sciatic artery, TN. Tibial nerve, CPN. Common peroneal nerve. 
 
The internal pudenal artery may supply the rectum by two branches: middle and 
inferior rectal arteries (Figure 4.111): the inferior rectal usually arises from the internal 
pudendal artery (Lynch et al 2006) and has been known as the inferior hemorrhoidal 
artery (a. haemorrhoidalis inferior) having two to four branches from the proximal part 
(ischiorectal part) of the internal pudendal artery (Carter 1867; Sharpey et al 1867; Wilson 
1868; Fronhöfer et al 1996) which perforate the wall of Alcock’s canal. These are 
branches distributed to the ischiorectal fossa to supply the perineal muscles and region. 
The Inferior rectal artery also gives small cutaneous branches to the buttock by passing 
below the lower border of the gluteus maximus. The branches anastomose with the 
contralateral side superior and middle hemorrhoidal and perineal artery (Carter 1867; 
Sharpey et al 1867; Wilson 1868). This study observed that the internal pudendal artery 
gives the inferior rectal artery in 9.5%. In other studies, coexistence with the middle rectal 
artery ranged from 30% to 60%, having an origin from the internal iliac artery or one of its 
branches (Ayoub 1978; Didio et al 1986; Patricio et al 1988; Vogel and Klosterhalfen 
1988; Shafik and Mostafa 1996; Widmer 1995). The middle rectal artery could be present 
on one or both sides of the rectum (Ayoub 1978). It can arise from several origins: internal 
iliac 16.8%, inferior gluteal 26.7% and internal pudendal 40%, (DiDio et al 1986, Droupy et 
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al 1997) or 20% (Al-Jefout et al 2005). In this study it was observed that the internal 
pudendal artery gives the middle rectal artery in 23.5%. Therefore, the rectum gained its 
arterial supply from the internal pudendal artery in 33% (Table A.7). 
The vesical branch supplies the base and neck of bladder and other surrounding 
structures (prostate gland and seminal vesicle) in males and the vagina in females (Carter 
1867; Sharpey et al 1867; Wilson 1868). In this study, the internal pudendal artery gave 
the vaginal and vesical arteries (Figure 4.11) in 12% and 7.1% respectively (Table A.7). 
 
 
 
During its extrapelvic course, the internal pudendal artery may send a branch to 
the sciatic nerve in 3.7% (Georgakis and Soames 2008). This branch, previously 
described by Gabrielli et al (1997) during dissection of the gluteal region of eighty 
cadavers as having a large caliber, runs with the ischiatic nerve direction. During its 
course the internal pudendal artery gives no branches in the gluteal region (Standring 
2005). The internal pudendal artery may arise from the sciatic artery within the pelvis 
(Yazamma et al 2002); however a sciatic branch arises from the internal pudendal artery 
in 3.7% (Georgakis and Soames 2008). Furthermore, this study identified one case of a 
Figure 4.11: Internal pudendal artery arising from the anterior trunk of the internal iliac artery and giving the 
vaginal artery. EIA. External iliac artery, IIA. Internal iliac artery, AT. Anterior trunk. PT. Posterior trunk, UMA. 
Umbilical artery, SVA. Superior vesical artery, IPA. Internal pudendal artery, UTA. Uterine artery, VGA. Vaginal 
artery, PAA. Prsistent axial artery, SGA. Superior gluteal artery, LSA. Lateral sacral artery. 
 
Chapter 4 
 
133 
 
sciatic artery arising from the internal pudendal artery during its extrapelvic course in the 
gluteal region. This is an ischiadic branch and not the sciatic artery. In the gluteal region, 
the internal pudendal artery does not usually give any branches, but rarely provides sciatic 
branches in 4.6%. The internal pudendal artery provides the sciatic nerve by direct 
ischiadic branches in 4.2% and indirect ischiadic branches in 0.4% via persistent sciatic 
artery (Table A.60). 
 
Conclusion 
Identification of the internal pudendal artery origin, course and branches increases 
the awareness of surgeons leading to reduced postsurgical complications, such as 
intrapelvic bleeding during hysterectomy, prostatectomy or proctectomy procedures. 
Furthermore, the sciatic artery is predisposed to aneurysm, atherosclerosis, thrombosis 
and peripheral vascular ischemia (McLellan and Morettin 1982; Mayschak and Flye 1984; 
Freeman et al 1986; Gasecki et al 1992; Martin et al 1986; Brantley et al 1993; Mathias et 
al 1993; Chleboun and Teasdale 1995; Batchelor and Vowden 2000; Ishida et al 2005; 
Parry et al 2002; Jung et al 2005; Littler et al 2007; Patel and Reilly 2007; Ooka et al 
2008; Mofidi et al 2008; Chikada et al 2008). The sciatic artery was found to be a branch 
of the internal pudendal artery (Yazama et al 2002) in 0.4% (one specimen) in this study. 
Aneurysm of the sciatic artery may not only decrease blood supply to the sciatic nerve, but 
it also effects all structures supplied by the internal pudendal artery leading to ischial 
pressure sores (Wang et al 1987) due to massive genital and perineal necrotizing fascitiis 
(Verna et al 2004), referred as Fournier's gangrene in 1883 (named after the French 
dermatologist who discovered it) (Negri et al 1996). Consequently, the internal pudendal 
artery arising from the sciatic artery may be associated with a high possibility of 
insufficiency of arterial supply to the several structures during aneurysm or surgical 
excision procedures of the sciatic artery, resulting in perineal ischemia and/or impotence. 
Moreover, coexistence of perineal manifestations with a presentation of sciatic neuropathy 
and peripheral vascular disease is most likely suggesting the diagnosis of sciatic artery 
aneurysm involving the internal pudendal artery. it has to be distinguished in differential 
diagnosis from aortic-iliac thrombosis as well as Fournier’s gangrene. Internists, surgeons 
and radiologists have to be aware of this variability to decrease iatrogenic injury. 
Therefore, unnecessary proximal ligation at the site of origin of the internal pudendal 
artery in cases of sciatic artery aneurysm should be avoided. 
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Obturator artery main and accessory (aberrant) obturator artery 
Incidence rate of the obturator artery origin in several variations 
Anson's group reported that a variation of obturator artery occurs in 48% of 
individuals (Bergman et al 1988). This variation may arise from the common iliac, external 
iliac or from any branch of the internal iliac arteries in both males and females (Pick et al 
1542; Brathwaite 1952; Arey 1965; Bergman et al 1988; Parson and Keith 1897). In 
general in the current anatomy study, the obturator artery or its accessory arose from the 
internal iliac artery in 78.9% (Table A.11) and from the iliofemoral system in 25.4% (Table 
A.10), being from the external iliac artery in 24.7% and the femoral artery in 0.7%. The 
majority of obturator artery origin is from the internal iliac artery in 92% (Jakubowicz and 
Czarniawska-Grzesiñska 1996), 62–67% (Gilroy et al 1997), 79% (Pai et al 2009) (Biswas 
et al 2010) (Figure 4.12). In this study, the obturator artery originated from internal iliac 
artery in 77.6%, able it from different sites (Table A.12) whereas it was from the external 
iliac artery from different sites in 22% (Figure 3.7). Current study shows almost same 
proportion as Braithwaite (1952), Krusche (1885), Dwight (1895), Levi (1901) and Pai et al 
(2009). 
 
 
Figure 4.12: Origin of the obturator artery arose from the internal iliac system in various studies. 
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Figure 4.13: Obturator artery originating from the anterior trunk of the internal iliac artery in several studies.  
 
The obturator artery is usually a branch of the anterior trunk of the internal iliac 
artery (Carter 1867) (Figure 4.13) with variable incidence in different studies (Parsons and 
Keith 1897; Pick et al 1942; Braithwaite 1952; Naguib et al 2008; Biswas et al 2010). The 
current study shows the anterior trunk as an origin of the obturator artery in 61.8%, 
referred as a direct form (Figure 4.14). The current study shows almost same result as 
Parsons and Keith (1897). 
Figure 4.14: The obturator artery is a direct branch of the anterior trunk of the internal iliac artery. EIA. 
External iliac artery, IIA. Internal iliac artery, AT. Anterior trunk. PT. Posterior trunk, UMA. Umbilical artery, 
SVA. Superior vesical artery, IVA. Inferior vesical artery, OA. Obturator artery, GPT. Gluteopudendal 
trunk, SGA. Superior gluteal artery, LSA. Lateral sacral artery, ILA. Iliolumbar artery. 
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However, the obturator artery may be derived from the anterior trunk indirectly as 
from the hypogastric trunk in 16.4% (Parsons et al 1897), from the gluteopudendal trunk in 
10% (Braithwaite 1952) and 11% (Lipshutz 1916), from the superior gluteal artery in 9% 
(Lipshutz 1916), from the middle hemorrhoidal artery in 1.1% (Lipshutz 1916) or from the 
internal pudendal in 4% and in 3.8% according to Lipshtuz (1918) and (Braithwaite 1952) 
respectively. This type of origin indirectly from the anterior trunk has been documented in 
this study at 7.6%, divided into several branches from the hypogastric trunk. It arose from 
the inferior gluteal artery in 
1.6% (Figure 4.15 and B.4), 
the obturatopudendal trunk 
(OPT) in 1%, the 
gluteopudendalobturator 
trunk (GPOT) in 4.3% 
(Referred to as a 
gluteopudendal trunk in 
some studies) and the 
umbilical artery in 0.7% in 
the current study (Figure 
B.5). 
 
 
Figure 4.15: The incidence of the obturator arising from the inferior 
gluteal artery. The current study shows the lowest incidence.  
Figure 4.16: Obturator artery arising from the posterior trunk of the internal iliac artery. EIA. External iliac artery, 
IIA. Internal iliac artery, AT. Anterior trunk. PT. Posterior trunk, GPT. Gluteopudendal trunk, PAA. Prsistent axial 
artery, SGA. Superior gluteal artery. 
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Several studies have stated different occurrence rates of the obturator artery 
arising from the posterior trunk of the internal iliac artery (Figure 4.16) (Lipshutz 1916; Pick 
et al 1942; Braithwaite 1952; Parsons and Keith 1897; Kumar and Rath 2007; Naguib et al 
2008; Pai et al 2009; Biswas et al 2010; Sañudo et al 2011) (Figure 4.17). The current 
study observed the obturator artery originating from the posterior trunk in 16.1%, being 
direct and indirect branches in 5.6% and 10.6% respectively. In the posterior trunk indirect 
form, the obturator artery arose either from superior gluteal artery in 6.9% or the sciatic 
artery in 3.6% (Figure 4.18). However, the obturator artery may also arise from the 
bifurcation of the internal iliac artery (Pai et al 2009; Beck et al 2003). In this study, the 
obturator artery arising from the bifurcation site of internal iliac artery was 3.1% (Figure 
B.6). 
Moreover, the obturator artery can originate from the external iliac artery with a 
variable incidences described in series studies (Figure 4.19). This study observed the 
obturator artery arising from external iliac artery in 22%, either directly or indirectly: the 
direct form occurred in 5.6% (Figure B.7) and the indirect in 16.4% (Figure 4.20), further 
divided into from a common trunk of the external iliac in 13.8% and from the inferior 
epigatric artery in 2.6% ( Figure 4.21) (Table A.12). However, it may arise from the femoral 
artery in 1.1% (Lipshutz 1916): this study found this to be in 0.3% (Table A.12). Current 
study shows similar of incidence to Breschet (1819), Schlöbig (1844), Krusche (1885) and 
Figure 4.17: Study Population: American population by Lipshutz (1916), Western population by Pick et al 
(1942), Liverpool (UK) by Braithwaite (1952), London (UK) by Parsons and Kieth (1897), Indian population by 
Kumar and Rath (2007), Germany population by Naguib et al (2008), Indian population by Pai et al (2009), 
Eastern Indian population by Biswas et al (2010). The Current European study shows the highest incidence 
of posterior trunk origin.  
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Hartmann (1881) (Figure 4.19). Present study shows a similar incidence to Breschet 
(1819), Schlöbig (1844) Krusche (1885) Hartmann (1881), whereas Naguib et al (2008) 
has the same incidence (Figure 4.21). 
 
 
 
 
 
Figure 4.19: The incidence of the obturator artery arising from the external iliac artery.  
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Figure 4.18: The superior gluteal artery giving the obturator artery, referred as indirect origin form of 
posterior trunk. 
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Figure 4.21: The incidence of the obturator artery arising from the inferior epigastric artery. 
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Figure 4.20: The obturator artery arising from the external iliac artery indirectly from a common trunk with the 
inferior epigastric artery. EIA. External iliac artery, IIA. Internal iliac artery, CT. Common trunk, IEA. Inferior 
epigastric artery, OA. Obturator artery. 
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Course and branches of obturator artery 
 Within the pelvis, the obturator artery gives muscular and visceral branches (Carter 
1867; Sharpey et al 1867; Wilson 1868) (Figure 1.20). As it passes on the lateral wall of 
the pelvis inferior to the brim it descends to penetrate the obturator foramen near to its 
superior edge (Carter 1867; Beck et al 2003) (Figure 1.19). A detailed description of the 
obturator canal has been given by several authors (Kambe et al 2003; Ottem and Stothers 
2007; Kendir et al 2008). The artery then runs from the pelvic cavity into the medial 
compartment of the thigh, dividing into internal and external branches (Carter 1867; 
Sharpey et al 1867; Wilson 1868) or anterior and posterior branches (Beck et al 2003; 
Standring 2005) soon after leaving the canal. In the current study, the obturator artery 
gave the superior vesical artery in 0.7%. In males, it gave the inferior vesical artery in 
0.6%. In females, the obturator artery gave the uterine artery in 1.4% and the vaginal 
artery in 0.7%. The obturator artery also gave muscular branches to psoas and iliacus in 
2.6%, as well as the middle rectal in 0.3% and inferior rectal artery in 0.3% supplying the 
rectum in 0.6% (Figure 4.22, Table A.14). 
 
Figure 4.22: The obturator artery giving vesical branches in the pelvis. A. The superior 
vesical artery. B. The middle rectal artery. IIA. Internal iliac artery, AT. Anterior trunk. PT. 
Posterior trunk, UMA. Umbilical artery, SVA. Superior vesical artery, GPT. Gluteopudendal 
trunk, IPA. Internal pudendal artery, IGA. Inferior gluteal artey. MRA.Middle rectal artery. 
SA. Sciatic artery, SGA. Superior gluteal artery, LSA. Lateral sacral artery. 
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Corona mortis (aberrant obturator artery) 
 A series of studies have reported the incidence of corona mortis (Jastschinski 
1890; Lipshutz 1916; Pick et al 1942; Braithwaite 1952; Tornetta et al 1996; Berberoğlu et 
al 2001; Karakurt et al 2002; Sarikcioglu et al 2003; Hong et al 2004; Okcu et al 2004; Lau 
and Lee 2003; Pungpapong and Thum-umnauysuk 2005; Darmanis et al 2007; Pai et al 
2009; Requarth and Miller 2011; Rusu et al 2010). The corona mortis (Crown of death) 
has been described as a collateral connection between the internal and external iliac 
system (Figure 4.23) by various branches (Goss 1973; Bergman et al 1988; Jakubowicz 
and Czerniawska-Grzesinska 1996; Missankov et al 1996; Tornetta 1996; Okcu et al 
2004; Darmanis et al 2007). It is also known as the corona mortis (Berberoğlu et al 2001; 
Sarikcioglu et al 2003) and is thought to be more common in Black South Americans 
compared to North Americans, European and Japanese populations (Missankov et al 
1996). In Europeans, it is estimated to occur in 6.5% (Braithwaite 1952) and was 4.2% in 
current study. However, this study is the second largest sample suggesting that the latter 
percentage is more accurate (Figure 4.24). 
 
Figure 4.23: The corona mortis. The obturator artery arises from the anterior trunk of the internal iliac artery. 
The accessory (aberrant) obturator artery arises from the external iliac artery independently. EIA. External 
iliac artery, IIA. Internal iliac artery, PT. Posterior trunk, OA. Obturator artery, AOA. Accseeory obturator 
artery, SGA. Superior gluteal artery. 
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 A series of studies have investigated the incidence of corona mortis (aberrant 
obturator artery origin) (Figure 4.25). In the current study, it was an arterial connection 
between the obturator artery and aberrant obturator artery (Figure 4.26). The aberrant 
obturator artery occurred with an incidence of 3.9%, with both two direct and indirect forms 
(Figure 3.8): the direct form arose from the external iliac artery in 1% and the indirect form 
from a common trunk with the external iliac artery in 1.3% or from the inferior epigastric 
artery in 0.3%. However, an accessory obturator artery was also observed from the 
internal iliac system, from the anterior trunk in 0.3% and posterior trunk in 1% or from the 
femoral artery in 0.3% (Table A.13). Therefore, the total incidence of corona mortis was 
4.2%. 
 
 
 
 
 
Figure 4.24: A Review of aberrant obturator artery origin in different races. Lipshutz (1916), Braithwaite (1952), 
Pick et al (1942), Pai et al (2009) and Current study have studied on 181 specimens of American population, 
169 specimens of Liverpool (UK), 640 specimens of Western population, 98 specimens of Indian population, 
342 specimens of European respectively. Therefore, race is a major risk factor of variable incidence rate of 
aberrant obturator artery. 
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Figure 4.26: The obturator arising from the anterior trunk of the internal iliac artery anastomosing with the 
accessory (aberrant) obturator artery arising from the external iliac artery independently. This anastomosis is 
known as corona mortis or ‘‘Crown of Death’’. CIA. Common iliac artery, EIA. External iliac artery, IIA. Internal 
iliac artery, PT. Posterior trunk, OA. Obturator artery, AOA. Accseeory obturator artery, SVA. Superior vesical 
artery. 
 
 
 
 
Figure 4.25: Corona mortis in different studies in different population. The current studies show almost the 
same incidences as Jastschinski (1890). Based on this study, it is linked to coexistence of a sciatic artery. 
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Conclusion 
Obturator or Aberrant obturator artery crosses the superior pubic ramus and is 
susceptible to injuries during dissection of the Bogros space and stapling of the mesh onto 
Cooper's ligament (Lau and Lee 2003). Therefore, existence of this artery from either the 
external iliac or femoral arteries requires great awareness from surgeons during 
herniorrhaphy and hernioplasty. In addition, gynaecologists and obstetricians have to be 
aware of variations in the origin, course and branches to avoid postsurgical complications 
in cases of hysterectomy, as well as in orthopaedics in cases of pelvic fracture. 
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Gluteopudendal trunk 
Origin 
In the past the gluteopudendal trunk was known as the ischiopudendal trunk 
(Lipshutz 1916; Curet et al 1987). The gluteopudendal trunk is defined as a trunk arising 
from the internal iliac artery which divides into inferior gluteal and internal pudendal 
arteries (Figure 4.27). 
 
 
Origin 
The gluteopudendal trunk frequently arises from the anterior division of the internal 
iliac artery (Cruveilhier 1871; Sappey 1876). The current study showed that the 
gluteopudendal trunk occurs in 36.1% (Figure 4.27). According to the Adachi (1928) 
classification the common gluteopudendal trunk divides into the inferior gluteal and 
internal pudendal arteries either inside or outside the pelvis. An early gluteopudendal trunk 
terminates within the pelvis, hence it is short and has only a pelvic segment (Figure 4.27). 
However, a delayed gluteopudendal trunk terminates outside the pelvis, hence it is long 
and has both pelvic and gluteal segments (Figure 4.28).  
 Figure 4.28: The gluteopudendal trunk terminates outside the pelvis which is long and has pelvic and gluteal 
segments called delay (gluteal) division. CIA. Common iliac artery, EIA. External iliac artery, IIA. Internal iliac 
artery, AT. Anterior trunk. PT. Posterior trunk, SVA. Superior vesical artery, GPT. Gluteopudendal trunk, UTA. 
Uterine artery, VGA. Vaginal artery. SNR. Sciatic nerve root, SGA. Superior gluteal artery, ILA. Iliolumbar 
artery. 
 
 
 
Figure 4.27: The gluteopudendal trunk terminating within the pelvis: it is short and has only a pelvic segment. 
The gluteopudendal trunk dividing into inferior gluteal and internal pudendal arteries. EIA. External iliac artery, 
IIA. Internal iliac artery, AT. Anterior trunk. PT. Posterior trunk, UMA. Umbilical artery, SVA. Superior vesical 
artery, GPT. Gluteopudendal trunk, IPA. Internal pudendal artery, IGA. Inferior gluteal artey. SGA. Superior 
gluteal artery,  
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According to the Adachi (1928) classification, the current study found early and 
delayed gluteopudendal trunks occurs in 19.2% and 16.9% (Table A.71) with different 
origins, excluding the new classification type. Therefore, 36.1% is an incidence rate of 
gluteopudendal trunk in the current study, which records the lowest incidence of a 
gluteopudendal trunk because of the presentation of this trunk in different types (Table 
A.71). The occurrence rate of a gluteopudendal trunk, ignoring the Adachi (1928) 
classification is 41.5% according to this anatomical dissection study. Therefore, the 
gluteopudendal trunk has the lowest incidence compared to other studies either including 
or excluding the new classification (Figure 4.29). The gluteopudendal artery was found to 
have the first and second highest prevalence as an origin from the inferior gluteal and 
internal pudendal arteries due to sciatic artery replacement of the inferior gluteal artery. 
Current studies shows the lowest incidence of the gluteopudendal trunk due to 
coexistence of the sciatic artery in 68 cases which replace or give inferior gluteal artery 
dependently. The inferior gluteal artery was found to be absent in almost 13%. Therefore, 
the current study found the gluteopudendal artery in 36.1% is expected to be low due to 
absent of the inferior gluteal artery.  
 
 
Therefore, the 41.5% incidence of the gluteopudendal trunk includes several 
origins from the anterior trunk (34.9%) with the anterior trunk giving the obturator artery 
(called gluteoobturatopudendal trunk) in 4.3%, as well as from the posterior trunk (2%) 
Figure 4.29: The incidence rate of the gluteopudendal trunk in different studies ranging from 49% to 79%.  
 
Chapter 4 
 
147 
 
and from the bifurcation of the internal iliac artery in (0.3%) (Figures 4.30 and 4.31) (Table 
A.15). However, this trunk was not present in 58.5%. In this study, a trunk giving rise to 
the obturator artery and internal pudendal artery was observed 1%.  
 
 
 
Figure 4.30: The gluteopudendal trunk arising from the posterior trunk of the internal iliac artery.  
 
Figure 4.31: The gluteopudendal trunk arises from the internal iliac artery bifurcation sites. IIA. Internal iliac 
artery, AT. Anterior trunk. PT. Posterior trunk, UMA. Umbilical artery, SVA. Superior vesical artery, OA. 
Obturator artery, OV. Obturator vein, ON. Obturator nerve, GPT. Gluteopudendal trunk. IGA. Inferior gluteal 
arter, IPA. Internal pudendal aretry. SGA. Superior gluteal artery, ILA. Iliolumbar artery, LSA. Lateral sacral 
artery. 
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Course and branches  
Based on a review of the literature, there are no details of the course of a 
gluteopudendal trunk and its branches. Early division of the gluteopudendal trunk into 
inferior gluteal and internal pudendal arteries occurred in 21.7% inside pelvis (Figure 
4.27). It passed between S2 and S3 in 4.3%, between S3 and S4 in 1%, below the S4 root 
in 8.2% and penetrated the sciatic formation in 6.3% (Figure 3.9). A delayed 
gluteopudendal trunk division outside the pelvis (gluteal region) occurred in 14.5% (Figure 
4.28, Table A.16). Therefore, the gluteopudendal trunk supplies the sciatic nerve roots 
during its course which are S2, S3 and S4 in 4.3%, 5.3% and 1.0%. The gluteopudendal 
trunk also supplies the sciatic formation in 6.2% during its course (Table A.17). 
Furthermore, it gave an obturator artery (from a gluteoobturatopudenal trunk) in 4.3% 
(Table A.15). 
 
Conclusion 
In cases of pelvic inferior gluteal artery aneurysm, proximal ligation of the 
gluteopudendal trunk may result in impotence or erectile dysfunction in males and 
decreased libido in females. On the other hand, monoparalysis (paralysis of the lower 
limb) may result in cases of unnecessary ligation of the inferior gluteal artery to control 
accessory uterine branches arising from the internal pudendal artery during hysterectomy. 
Attention and caution have to be considered by surgeons during open and endoscopic 
operations. Furthermore, radiologists have to be aware of the variability of the internal 
pudendal artery.   
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Superior gluteal artery 
 
Herbert (1825) and Power (1862) classified the gluteal (superior gluteal artery) as 
second and third class respectively (see literature review internal iliac artery). Adachi 
(1928) described the superior gluteal artery as one of the standard branches, as well as to 
the umbilical, inferior gluteal and internal pudendal artery arteries, which are used in 
internal iliac artery morphological classifications. The observation of the superior gluteal 
artery in relation to coexistence of the sciatic artery was not included in the classification, 
therefore, the Adachi classification has to be revised. 
 
Origin  
The superior gluteal artery, previously known as the gluteal artery (Carter 1967; 
Sharpey et al 1867; Wilson 1868; Fritsch and Kühnel 2005; Mu et al 2005), is the largest 
subdivision of the posterior trunk of the internal iliac artery (Carter 1867; Sharpey et al 
1867; Wilson 1868; Pelage et al 1999; Fritsch and Kühnel 2005; Mu et al 2005). Within the 
pelvis, it arises between the lumbosacral and S1 root of the sciatic nerve having an 
extremely short tortuous course (Batt et al 2006).  
 
 
 
 
Figure 4.32: The superior gluteal artery arising from the posterior trunk of the internal iliac artery and leaving 
the pelvis above the upper border of the piriformis. CIA. Common iliac artery, EIA. External iliac artery, IIA. 
Internal iliac artery, AT. Anterior trunk. PT. Posterior trunk, UMA. Umbilical artery, SVA. Superior vesical artery, 
OA. Obturator artery, IPA. Internal pudendal artery, IGA. Inferior gluteal artery, SGA. Superior gluteal artery, 
ILA. Iliolumbar artery, LSA. Lateral sacral artery. 
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The superior gluteal artery leaves the pelvic cavity to enter the gluteal region by 
passing between the bony edge greater sciatic foramen and the superior edge of 
piriformis (Figure 4.32) (Masquelet et al 1993) known as the suprapiriformis foramen 
(Carter 1867; Wilson 1868; Fritsch and Kühnel 2005) or fascialosseous canal (Simonova 
1979; Batt et al 2006). The foramen is enveloped by the fascia of piriformis and the gluteal 
and parietal layers of pelvic fascia. The estimated length of this canal is from 40 to 45 mm 
with a width from 6 to 10 mm (Simonova 1979). Therefore, the superior gluteal artery pass 
through the most proximal portion of the sciatic notch (Xu et al 1996), which is a common 
laceration site of this artery in posterior pelvic fractures (O'Neill et al 1996). Within the 
pelvis, the superior gluteal artery gives a few muscular branches to the iliacus, piriformis, 
and obturator internus, and just prior to leaving the pelvis it gives a nutrient artery which 
supplies the ilium (Figure 4.33).  
 
 
 
 
 
Outside the pelvis, the superior gluteal artery gives superficial and deep branches 
(Carter 1867; Sharpey et al 1867; Wilson 1868; Fritsch and Kühnel 2005). The superficial 
branch runs superficial to gluteus medius supplying gluteus maximus (Amr 1998), 
whereas the deep branches (Carter 1867) run deep to gluteus medius supplying it and 
gluteus minimus (Ebraheim et al 1998) (Figure 4.34). The superficial branch terminates as 
ascending and transverse branches (Kida et al 1992), while the deep branch terminates 
Figure 4.33: The superior gluteal artery passing through the greater sciatic foramen giving several muscular 
branches as it does so. SGA. Superior gluteal artery, PAA. Persistent axial artery, SN. Sciatic nerve, SA AR 
Br. Articular branch of sciatic artery, S br. Sciatic branch, M br. Muscular branch. 
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as superior and inferior branches (Sharpey et al 1867; Wilson 1868). The superior gluteal 
artery can anastomose in several ways with several other arteries around the hip joint via 
its branches (Carter 1867; Sharpey et al 1867; Ebraheim et al 1998; Gautier et al 2000; 
Senechal et al 2000; Beck et al 2003). 
Generally, the superior gluteal artery is a branch of the posterior trunk of the 
internal iliac artery observed in 95.4% in the current study (Figure 3.10). In an earlier study 
by Lipshutz (1916), the superior gluteal artery was observed to arise with the inferior 
gluteal artery in 24%; the second type of Adachi classification. In fact, the inferior gluteal 
artery is similar to the sciatic artery in anatomy and functional characteristics, except in its 
course. The usual course of the inferior gluteal artery is inferior to piriformis (Arey 1965; 
Blair and Nandy 1965; Bower et al 1977; Vimla et al 1981; Mayschak and Flye 1984; 
Mandell et al 1985; Mandell et al 1985; Noblet et al 1988; McQuaid and Gavant 1995; 
Michel et al 2002; Wu et al 2007; van Hooft et al 2009; Vedelago et al 2011). Based on 
the current study, the usual course of the sciatic artery is similar to that of the inferior 
gluteal artery, except in two cases it passed superior to piriformis. Lipshutz (1916) 
described the inferior gluteal artery as passing superior instead of inferior to piriformis 
suggesting it is the sciatic artery. One further point, the obturator artery arose from the 
posterior trunk giving superior gluteal and anomalous branch indicating this is the sciatic 
artery. Therefore, it is more likely to be the sciatic artery than the inferior gluteal artery as 
stated by Lipshutz (1916). In 
the current study, the sciatic 
and superior gluteal arteries 
are terminal branches of the 
posterior trunk of the internal 
iliac artery due to equal blood 
flow in both the primitive sciatic 
artery and superior gluteal 
artery embryologically. This 
phenomenon was observed in 
33 cases (10.9%): two types 
are atypical substitutive Type 
II A (Table A.71), new IIA 
classification in current study.  
 
Figure 4.34: The superior gluteal artery passing through from the 
greater sciatic foramen giving several muscular branches as it does 
so. SGA. Superior gluteal artery, IGA. Inferior gluteal artery, PM. 
Piriformis muscle, S br. Sciatic branch. Ar. Articular branch. M br. 
Muscular branch, SN. Sciatic nerve.  
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On the other hand, the superior gluteal artery arises from the sciatic artery due to 
the blood flow being more persistent in the direction of the primitive sciatic artery than to 
the primitive superior gluteal artery. This phenomenon was observed in 3.9% in the 
current study (Table A.18).  
In summary, the superior gluteal artery frequently arose from the posterior trunk 
(95.4%). Infrequently, it arose from the sciatic artery (3.9%) or the sciatic artery replaces it 
(0.7%) in cases of congenital absence of the superior gluteal artery. The superior gluteal 
artery may arise independently or independently in several forms in different incidences 
(Lipshutz 1916; Adachi 1928; Tsukamoto 1929; Miyaji 1935; Arai 1936; Hoshiai 1938; 
Ashley and Anson 1941; Suzuki 1951; Yasukawa 1954; Raithwaite 1952; Fischer 1959; 
Roberts and Krishinger 1968; Morita et al 1974; Iwasaki  et al 1987; Yamaki et al 1998) 
(Table 1.13). In this study, the superior gluteal artery arose from the posterior trunk 
independently in 73% (Figure 4.32). Whereas the dependent form is that the superior 
gluteal artery arises with another artery: with inferior gluteal artery in 5.3%, the inferior 
gluteal and internal pudendal artery in 2.3%, but not with internal pudendal artery (Table 
A.71) according to Adlachi (Table 1.13). Cases of coexistence of the sciatic artery lead to 
new types being observed.  
Figure 4.35: Variability of the superior gluteal artery origin (The incidence of New types is 65 cases (21.5%) 
these have been excluded as well as missing data of 40 cases. Therefore, the total numbers of the 
specimens are 302 cases). SGA. Superior gluteal atrtery, IGA. Inferior gluteal artery, IPA. Internal pudendal 
artery 
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In the current study, the superior gluteal artery arose with the sciatic artery in 
10.9% as a new type; it has also been observed to share the same origin as the inferior 
gluteal, sciatic and internal pudendal arteries in 1%, which is also a new type according to 
the internal iliac classification of Adachi (1928). Moreover, the superior gluteal artery 
arises independently in different forms to those reported in the Adlachi (1928) 
classification in 2.3% of specimens (Table A.71) (Figure 4.35). 
 
 
Course  
Based on the present anatomy study, the superior gluteal artery usually passes 
between the lumbosacral trunk and S1 root (86.6%) (Figure 4.36). It was found to have a 
different course based on either early or late origin. In early origin, the superior gluteal 
artery arises from the posterior trunk of the internal iliac artery and passes above the 
lumbsacral artery in 8.6% (Figure 4.37), whereas with delayed origin, it arises from the 
sciatic artery instead of the posterior trunk of the internal iliac artery and passes dorsal to 
the sciatic formation in 3.9% (Figure B.8). However, it was congenitally absent in 0.7% 
(Figure 3.11, Table A.20). 
 
Figure 4.36: The superior gluteal artery usually passing between the lumbosacral trunk and sacral root 1. IIA. 
Internal iliac artery, AT. Anterior trunk. PT. Posterior trunk, UMA. Umbilical artery, ON. Obturator nerve, GPT. 
Gluteopudendal trunk. UTA. Uterine artery, SVA. Superior vesical artery. SGA. Superior gluteal artery, ILA. 
Iliolumbar artery, LSA. S1. Sacral root 1, S3. Sacral root 3. (S2 removed). 
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Figure 4.38:  The superior gluteal artery (SGA) gives rise to 
the obturator artery (OA). IIA. Internal iliac artery, AT. Anterior 
trunk, PT. Posterior trunk, UMA. Umbilical artery, SA. Sciatic 
artery, OA. Obturator artery. IPA. Internal pudendal artery, 
SGA. Superior gluteal artery, LSA. Lateral sacral artery, ILA. 
Iliumbar artery 
 
  
Branch  
Based on a review of the literature, the lateral sacral artery may arise from the 
superior gluteal artery instead of the posterior trunk of the internal iliac artery (Yamaki et al 
1998). In addition, it may originate from the anterior rather than the posterior trunk of the 
internal iliac artery indirectly from the superior gluteal artery (Adachi 1928, Nasu and 
Chiba 2009). Within the pelvis, the superior gluteal artery was found to give several 
branches when not from its usual origin (Figure 3.12).  
The superior gluteal artery 
gave the obturator artery in 6.9% 
(Figure 4.38), the supply to the 
sciatic nerve indirectly via a sciatic 
artery in 2.3% (Figure 4.39), lateral 
sacral arteries in 16.7% and the 
iliolumbar artery in 0.3% (Figure B.9) 
(Table A.19). These indirect supplies 
to the sciatic nerve are in addition to 
the direct supply to its roots during 
its course between them.  
 
Figure 4.37: The superior gluteal artery passing above the lumbosacral trunk. IIA. Internal iliac artery,  AT. 
Anterior trunk, PT. Posterior trunk, UMA. Umbilical artery, GOPT. Gluteobturato-opudendal artery, OA. 
Obturator artery. ON. Obturator nerve, SVA. Superior vesical artery, MRA. Middle rectal artery, SGA. 
Superior gluteal artery, LSA. Lateral sacral artery, UTA. Uterine artery. 
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In the gluteal region, the superior gluteal artery was found to give several muscular 
and sciatic branches to supply gluteus medius and minimus and the sciatic nerve 
respectively. The sciatic branches were direct from the superior gluteal artery in 0.7% and 
indirect in 2.8%, also reported Reddy et al (2007), who it classified it as an anomalous 
branch (Table A.58). Moreover, the articular branch is a direct branch of the superior 
gluteal artery in 99.3%, whereas it is congenitally absent due to congenital absence of the 
superior gluteal artery in 0.7% being replaced by the sciatic artery (Figure B.10). 
Considering the several unusual branches arising from the superior gluteal artery, 
it plays a vital role in being a dominant arterial supply to the medial compartment of thigh 
in cases where it originates from the obturator artery. The superior gluteal artery is a direct 
continuation of the posterior division of internal iliac artery. The current study involves a 
detailed account of the embryological theory of the superior gluteal artery: it also includes 
the origin, branches and course of the superior gluteal artery. This study clarifies the 
variability of the superior gluteal artery observed during dissection when it coexists with 
the sciatic artery. Furthermore, it is one of the major vascular supplies of the sacral sciatic 
Figure 4.39: The superior gluteal artery giving the sciatic artery. CIA. Common iliac artery, EIA. External iliac 
artery, IIA. Internal iliac artery, AT. Anterior trunk. PT. Posterior trunk, UMA. Umbilical artery, SVA. Superior 
vesical artery, IPA. Internal pudendal aretry. SGA. Superior gluteal artery, SA. Sciatic artery, LSA. Lateral 
sacral artery. 
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part of the nerve as it gives origin to the lateral sacral artery and sciatic artery. 
Radiologists, orthopaedic surgeons, obstetricians, gynaecologists and vascular surgeons 
need to be aware of the variability of the superior gluteal artery in association with the 
sciatic artery to reduce postsurgical complications such as neuropathy or monoparalysis. 
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Lateral sacral artery  
The lateral sacral artery typically arises from the posterior division of the internal 
iliac artery (Carter 1867; Wilson et al 1868; Pelage et al 1999; Reddy et al 2007) in 91% 
(Naguib et al 2008). However, it may arise from from the internal iliac (7%), the inferior 
gluteal artery (1%) or the anterior trunk (1%) (Naguib et al 2008). There are two arteries, 
superior and inferior branches (Carter 1867; Wilson et al 1868) or dorsal and ventral 
branches (Sharpey et al 1867). The superior artery passes through the upper two anterior 
sacral foramina, whereas the inferior artery has a diagonal course over the ventral surface 
of piriformis and the sciatic nerve sacral roots (Figure 1.24) (Carter 1867; Wilson et al 
1868).  
 
Origin  
The lateral sacral artery has been considered to be the main arterial supply to the 
sciatic nerve in the pelvic region. In the present study, the lateral sacral artery had a 
variable origin starting from the dorsmedial side of the internal iliac artery supplying the 
entire sciatic nerve roots during its course (Figure 4.40).  
 
 
 
 
Figure 4.40: The lateral sacral artery arising from the dorsomedial side of the internal iliac artery supplying all 
sciatic nerve roots during its course. IIA. Internal iliac artery, AT. Anterior trunk. PT. Posterior trunk, UMA. 
Umbilical artery, IPA. Internal pudendal aretry. LSA. Lateral sacral artery. 
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It also arose from the anterior trunk (Figure 4.41) and from the posterior trunk 
supplying all sciatic nerve roots except the lumbosacral trunk. It arose from the sciatic 
artery (Figure 4.42) as well as from the superior gluteal artery (Figure B.11), supplying all 
Figure 4.41: Lateral sacral artery arising from the anterior trunk of the internal iliac artery. IIA. Internal iliac 
artery, AT. Anterior trunk. PT. Posterior trunk, UMA. Umbilical artery, UTA. Uterine artery, OA. Obturator 
artery, GPT. Gluteopudendal artery. IGA. Inferior gluteal artery, IPA. Internal pudendal aretry. SGA. Superior 
gluteal artery, LSA. Lateral sacral artery. 
 
 
 
Figure 4.42: Lateral sacral artery arising directly from the posterior trunk and indirectly from the sciatic 
artery. EIA. External iliac artery, IIA. Internal iliac artery, AT. Anterior trunk. PT. Posterior trunk, UMA. 
Umbilical artery, OA. Obturator artery, ON. Obturator nerve, IPA. Internal pudendal aretry. SGA. Superior 
gluteal artery, SA. Sciatic artery, LSA. Lateral sacral artery. 
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sciatic nerve roots except the upper two. Occasionally, the lateral sacral artery arose from 
the inferior gluteal artery supplying the last two sciatic sacral roots (Figure B.12). In rare 
cases, the sciatic roots had no supply from the lateral sacral artery due to its congenital 
absence (Figure 3.13, Table A.21). Furthermore, the lateral sacral artery is the only artery 
supplying the sciatic roots directly. 
 
 
 
 
Based on a three dimensional study of the internal iliac artery by Naguib et al 
(2008) and this anatomical dissection study, the lateral sacral artery usually arises from 
the posterior trunk. Presentation of the lateral sacral artery origin from the anterior trunk 
occurred in 1% when the anterior trunk compensates for the posterior trunk. These 
phenomena can be explained by the new sciatic artery theory. Due to vascular demand, 
the lateral sacral artery plexus does not arise from the dorsal aspect of the primitive axial 
artery due to a delay in posterior trunk development and early anterior trunk development. 
Therefore, the primitive axial artery regresses as the primitive lateral sacral artery 
develops and continues to bud to supply tissue and prevent avascularisation. 
Consequently, variability of the lateral sacral artery origin occurs with variable incidence 
Figure 4.43: A comparison of the lateral sacral artery origin. (Naguib et al (2008) is radiologic study and 
includes 86 cases, whereas the current study is an anatomical study and includes 297 cases. 
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(Figure 4.43).  In addition, the lateral sacral artery was single, double, triple and quadruple 
(Figure 3.14, Table A.22). 
From the current study, the lateral sacral artery supplies the sacral roots during its 
course. however, the possibility of lateral sacral artery aneurysm with thrombosis 
(Alberstone et al 2000) would create direct pressure and/or impairment of the collateral 
circulation (Kocak et al 2006; Massand et al 2005) to the sciatic nerve root giving rise to 
radiculopathy or acute low back pain (Alberstone et al 2000). Moreover, prolonged ligation 
of the internal iliac artery or its posterior trunk during surgical procedures may cut off the 
blood supply to the sciatic sacral roots leading to sciatic neuropathy. Therefore, the lateral 
sacral artery origin, course and branches are important for clinician to improve their 
knowledge and patient management.  
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Iliolumbar artery 
The iliolumbar artery is considered to be the first branch of the posterior trunk of 
the internal iliac artery (Bergman et al 2009) and a fourth lumbar artery (Beck et al 2003). 
It regularly arises from the posterior trunk of the internal iliac artery (Figure 4.44) (Carter 
1867; Sharpey et al 1867; Wilson et al 1868; Pelage et al 1999; Reddy et al 2007) in 86% 
(Naguib et al 2008).  
 
 
 
 
 
Figure 4.44: The iliolumbar artery is the first branch of the posterior trunk of the internal iliac artery. CIA. 
Common iliac artery, EIA. External iliac artery, IIA. Internal iliac artery, AT. Anterior trunk. PT. Posterior trunk, 
UMA. Umbilical artery, SVA. Superior vesical artery, OA. Obturator artery, GPT. Gluteopudendal artery. SGA. 
Superior gluteal artery, ILA. Iliolumbar artery 
 
 
 
 
Figure 4.45: The iliolumbar artery arising from the internal iliac artery directly. CIA. Common iliac artery, EIA. 
External iliac artery, IIA. Internal iliac artery, AT. Anterior trunk. PT. Posterior trunk, UMA. Umbilical artery, OA. 
Obturator artery, IPA Internal pudendal artery, IGA. Inferior gluteal artery. SGA. Superior gluteal artery, ILA. 
Iliolumbar artery, LSA. Lateral sacral artery. 
 
 
 
Chapter 4 
 
162 
 
Origin  
Variability of the origin of the iliolumbar artery has been reported arising directly 
from the internal iliac artery (Figure 4.45) (Winters et al 2002), indirectly from the posterior 
trunk (Yoon et al 2004; Elliot and Smit 2006), from the obturator artery (Figure B.13) (Beck 
et al 2003), and from the common iliac artery (Figure B.14) (Ebraheim et al 1997; Chen et 
al 1999; Kiray et al 2006). This variability has been noticed by a number of authors 
(Parsons and Keith 1897; Chen et al 1999; Ebraheim et al 1997; Yiming et al 2002; Heye 
2005; Bleich et al 2007; Naguib et al 2008; Rusu et al 2010; Kiray et al 2010) (Table 1.14). 
 
 
The current study shows that the iliolumbar artery arises from the common iliac 
artery in 2% (Figure B.14), from the external iliac artery in 0.3 % (Figure 4.46) and from 
the internal iliac artery in 13.8% (Figure 4.45) either from its dorsal or dorsomedial aspects 
in 1% and 12.8% respectively. The common, external and internal iliac arteries are 
defined as a high (early) origin and occurred in 16.1%. The posterior trunk of the internal 
iliac artery is the most common origin of the iliolumbar artery (77.9%) (Figure 4.44). 
However it also arose from the superior gluteal artery (0.7%) and the sciatic artery (0.3%) 
(Figure B.15). The iliolumbar artery therefore arises from the posterior trunk either directly 
or indirectly in 77.9% and 1% respectively. 
Figure 4.46: The iliolumbar artery arising from the external iliac artery. CIA. Common iliac artery, EIA. External 
iliac artery, IIA. Internal iliac artery, Muscular br. Muscular branch, P. major. Psoas major, ILA. Iliolumbar 
artery. 
Chapter 4 
 
163 
 
Furthermore, the iliolumbar artery arises from the inferior gluteal artery of the 
anterior trunk in 0.3%. The iliolumbar artery arising from the superior or inferior gluteal 
artery or from the sciatic artery is defined as a low (delayed) origin and occurred in 1.3% 
(Table A.23). The iliolumbar artery was considered to be congenitally absent by Lipshtuz 
(1916) as well as by Bergman et al (2009) more recently: it was 4.7% on current study 
(Figure B.16). Consequently, variability of the iliolumbar artery is common in previous 
studies as well in the current study (Figure 3.15).  
The iliolumbar artery usually passes between the obturator nerve and the 
lumbosacral trunk between the dorsomedial aspect of the external iliac artery (Carter 
1867; Sharpey et al 1867; Wilson et al 1868) and the dorsolateral aspect of the L5 disc 
space (Harrington 2001) deep to psoas major (Carter 1867; Sharpey et al 1867; Wilson et 
al 1868). It usually divides into two branches, lumbar and iliac (Figure 1.3). The lumbar 
branch supplies psoas major and quadratus lumborum and gives a single branch to the 
spinal cord which passes between the first sacral and fifth lumbar vertebrae to pierce the 
vertebral canal to supply the spinal nerve (Feneis and Dauber 2007) dividing into 
superficial and deep branches (Beck et al 2003). The iliac branch supplies iliacus and the 
ilium (Carter 1867; Sharpey et al 1867; Wilson et al 1868; Ebraheim et al 1997). 
Moreover, the fifth lumbar nerve root gains a supply from the iliolumbar artery (Day 1964). 
The iliolumbar artery therefore contributes to the vascular supply of the sciatic nerve 
(Quinn et al 1988). It was found to be single or double in 94.6% and 0.7% respectively 
(Table A.24). 
Early origin of the artery does not supply the lumbosacral trunk (16.1%), as well as 
it being congenitally absent (4.7%). Whereas, the iliolumbar artery arises from posterior 
trunk or with a delayed origin provides arterial blood supply for the lumbosacral trunk 
(79.2%). Consequently, its variability of origin leads to variability in its course modifying 
the arterial supply of the lumbosacral trunk of the sciatic nerve.  Clinicians have to be 
aware of the sciatic nerve supply from the iliolumbar artery to avoid its embolisation and 
preventing sciatic nerve ischaemia (Fargeaudou et al 2010). 
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Persistent sciatic artery 
Origin  
Green (1832) was the first to report an anatomical variation in the blood supply to 
the sciatic nerve, referring to it as persistent sciatic artery. The most common agreement 
regarding, the embryologic origin of a persistent sciatic artery is that it is a remnant of the 
dorsal axial (ischiatic) artery (Bower et al 1977; Juillet et al 1980; McLellan and Morettin 
1982; Williams et al 1983; Mayschak and Flye 1984; Mandell et al 1985; Rubinstein et al 
1985; Golan et al 1986; Freeman et al 1986; Martin et al 1986; Ukeshima et al 1990; 
Gueddari et al 1993; Bellisi et al 1994; Erlemann et al 1995; Chleboun and Teasdale 
1995; Gawenda et al 1995; Aziz et al 2005; Ishida et al 2005; Nair et al 1999; Shinozaki et 
al 1998; Michel et al 2002; Paraskevas et al 2004; Kritsch et al 2006; Nedelcu et al 2007; 
Wu et al 2007). Persistent sciatic artery (PSA) is considered to originate from or is a 
continuation of the internal iliac artery (Bower et al 1977; Esaki et al 1980; Freeman et al 
1986; Martin et al 1986; Noblet et al 1988; Ukeshima et al 1990; Emura et al 1991; 
Brantley  et al 1993; Bellisi et al 1994; Chleboun and Teasdale 1995; Savov & Wassilev 
2000; Yazama et al 2002; Maldini et al 2002; Michel et al 2002; Kritsch et al 2006; Hiki et 
al 2007; Sagić  et al 2008; Futamata et al 2008). However, Green (1832) and Freeman et 
al (1986) consider that the sciatic artery originates from the umbilical artery which is 
branch of the internal iliac artery. 
Figure 4.47: The sciatic artery shares with the superior gluteal artery arising from the same trunk (posterior). 
EIA. External iliac artery, IIA. Internal iliac artery, AT. Anterior trunk. PT. Posterior trunk, UMA. Umbilical 
artery, OA. Obturator artery, ON, obturator nerve, UTA. Uterine artery, VGA. Vaginal artery, IPA. Internal 
pudendal artery, SGA. Superior gluteal artery, SA. Sciatic artery, LSA. Lateral sacral artery. 
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Reddy et al (2007) reported an anomalous branch arising from the superior gluteal 
artery, which was a sciatic artery supplying the sciatic nerve (Figure 1.38). Moreover, a 
review of internal iliac artery classification by Lipshutz (1916) found the inferior gluteal 
artery passing superior to piriformis and coexisting with the superior gluteal artery as a 
bifurcation of a common trunk with the obturator artery also arising from this trunk in 24% 
of specimens. This type has been reported with different incidences by a number author. 
Based on this anatomical description, Lipshutz (1916) has mistaken the incomplete type of 
sciatic artery identifying it as the inferior gluteal artery (Figure 4.47) (Discussed on the new 
theory the sciatic artery). In present study, the sciatic artery appears to be a continuation 
of the internal iliac artery on radiological study, but is a continuation of the posterior trunk 
on anatomical study. The obturator artery arose before bifurcation of posterior trunk of the 
internal iliac artery. Therefore, the sciatic artery could be mistaken as the inferior gluteal 
artery anatomically. Therefore, Lipshutz (1916) considered the sciatic artery as the inferior 
gluteal artery in Type 2 of internal iliac artery classification (Figure 4.47).  
Anatomically, the sciatic artery is usually a continuation of the internal iliac artery 
(Figure 4.48) as has been stated by several authors (Bower et al 1977; Ukeshima et al 
1990; Emura et al 1991; Brantley et al 1993; Bellisi et al 1994; Savov and Wassilev 2000; 
Yazama et al 2002; Michel et al 2002; Chleboun and Teasdale 1995; Maldini et al 2002; 
Kritsch et al 2006); Hiki et al 2007; Sagić et al 2008; Futamata et al 2008).  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 4.48: The sciatic artery is a direct continuation of the internal iliac 
artery. A. Common iliac artery, B. External iliac artery, C. Internal iliac 
artery, D. Umbilical artery, E. Sciatic artery. 
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The present study includes dissection of 342 specimens, the sciatic artery was 
observed as a continuation of the posterior trunk of the internal iliac artery in 14.5%; 
arising from the posterior trunk of the internal iliac artery in 14.4% in males and 14.6% in 
females; a continuation of the anterior trunk of the internal iliac artery in 3.9%; and arising 
from the anterior trunk of the internal iliac artery in 5.6% in males and 2.1% in females, 
suggesting it is more common in males. The sciatic artery was found to be double on the 
same side as a continuation of the anterior and posterior trunks of the internal iliac artery 
in 1.3%. Usually, the persistent axial artery is larger than the sciatic artery (Figure 4.49). 
The obturator artery is a landmark to differentiate the sciatic artery type and the inferior 
gluteal artery. The sciatic artery arising from the anterior trunk of the internal iliac artery 
was found to be 1.3% in males and 1.4% in females. The sciatic artery arose indirectly 
from the posterior trunk from the superior gluteal artery in 2.3%, however this was found in 
females in 4.9%. It arose from the anterior trunk from the internal pudendal artery in 0.3%, 
but was found in males in 1.6% (Figure 3.16, Tables A.25 and A.26).  
Figure 4.49: Double sciatic artery arising from the anterior and posterior trunks of the internal iliac artery 
referred as persistent axial and sciatic arteries respectively. IIA. Internal iliac artery, AT. Anterior trunk. PT. 
Posterior trunk, OA. Obturator artery, ON. Obturator nerve, MRA. Middle rectal artery. IGA. Inferior gluteal 
artery, IPA. Internal pudendal artery, SGA. Superior gluteal artery, SA. Sciatic artery, LSA. Lateral sacral 
artery. 
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In a review of 206 sciatic artery aneurysm cases, the sciatic artery is a continuation 
of the internal iliac artery in 91.5%, a direct continuation of the anterior trunk in 3.7% or 
indirectly as from the inferior gluteal artery in 3.7%. In one case, the sciatic artery was a 
direct continuation of the common iliac artery 1.2% (Table A.77). The internal iliac artery is 
therefore the common origin of the sciatic artery. However, it is unclear whether the sciatic 
artery originates from the anterior or posterior trunks in over 206 sciatic artery cases 
based on radiological reports (Figure 3.17). 
Based on this review between 1864 and 2012, the most common incidence of 
sciatic artery origin is the internal iliac artery. Freeman et al (1986), however stated that 
the sciatic artery arose from the umbilical artery, citing Green (1832). Subsequently, 
several authors followed this giving the umbilical artery as an origin of the sciatic artery 
(Savov and Wassilev 2000; Cowan et al 2010). However, it has been described as a 
prolongation of the inferior gluteal artery anatomically following regression of the inferior 
gluteal artery, being referred to as arteria comitans nervi ischiadici (Latarjet 1929; Brash 
1951; Ikezawa et al 1994; Savov and Wassilev 2000; Tomczak et al 2000). This is the 
third form of the Pillet et al (1982) classification. The most common origin of the sciatic 
artery is therefore the internal iliac artery or its trunks (Figures 4.47, 4.48 and 4.49). 
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Incidence of the sciatic artery 
In 1960, Cowie et al provided angiographic evidence of a sciatic artery. Based on 
angiographic studies the incidence of the sciatic artery has been estimated to be 0.05% 
(Senior 1920; Cowie 1960; Blair and Nandy 1965), 0.06% Madson et al (1995), 1.63% 
(Jung et al 2005) and 0.05% (Daya 2008), between 0.025% and 0.04% (Pirker and 
Schmidberger 1972; Greebe 1977; Donovan and Sharp 1984, Ikezawa et al 1994), or 
between 0.04% and 0.06% (Mayschak and Flye 1985). The current anatomic study was 
found that the sciatic artery has an incidence rate of 22.3%, all which are incomplete. 
Based on a literature review of sciatic artery aneurysm, the sciatic artery found to be 
complete in 86.5% and incomplete in 9.2%. Therefore the complete sciatic artery is more 
predisposed to aneurysm than the incomplete form (Table A.78). 
Angiography has been used to trace the sciatic artery (Martinez et al 1968; Bower 
et al 1977; Nicholson et al 1977; Thomas et al 1978; Esaki et al 1980; Vimla et al 1981; 
Donovan and Sharp 1984; Mayschak and Flye 1984; Golan et al 1986; Noblet et al 1988; 
Brantley et al 1993; Kawakami and Miura 1993; Shutze et al 1993; Sottiurai and Omlie 
1994; Tada et al 1944; Wong et al 1995). From these studies unilateral and bilateral 
sciatic arteries have been observed (Greebe 1977; McLellan and Morettin1982; Mayschak 
and Flye 1984; Freeman et al 1986; Ikezawa et al 1994; Paris et al 1994; Juliá et al 1995; 
Chleboun and Teasdale 1995; Madson et al 1995; Balachandra et al 1998; de Boer et al 
2000; Savov and Wassilev 2000; Maldini et al 2002; Aschwanden et al 2004; Sreekumar 
et al 2004; Wilson et al 2005; Patel and Reilly 2007; Nedelcu et al 2007; van Hooft et al 
2009). 
Several bilateral complete forms of sciatic artery have been reported by Mayschak 
and Flye (1984), Frikha et al (1993), Mathias et al (1993), Tohno et al (1993), Breek and 
Rutsaert (1995) and Yazama et al (2002), with Mayschak and Flye (1984) being the first to 
report a case of a complete sciatic artery in one limb and an incomplete one in the other 
limb: also later observed by Jue-Denis et al (1984) and Savov and Wassilev (2000). Golan 
et al (1986) were the first to report a case of bilateral persistent sciatic arteries associated 
with normal development of the superficial femoral arteries, which does not belong to 
either the incomplete or complete form.  
The incidence of bilateral sciatic artery has been reported as being between 12% 
and 50% (Greebe 1977; McLellan and Morettin 1982; Mayschak and Flye 1984; Freeman 
et al 1986; Ikezawa et al 1994; Paris et al 1994; Juliá et al 1995; Chleboun and Teasdale 
1995; Madson et al 1995; Balachandra et al 1998; de Boer et al 2000; Savov and 
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Wassilev 2000; Maldini et al 2002; Aschwanden et al 2004; Sreekumar et al 2004; Wilson 
et al 2005; Patel and Reilly 2007; Nedelcu et al 2007; van Hooft et al 2009) (Figure 4.50, 
Table 1.25). 
 
 
Figure 4.50: The bilateral persistent sciatic artery incidence rate observed between from 1977 to 2009.  
 
Based on the latest literature reviews, the majority of sciatic arteries are unilateral 
78% (Ikezawa et al 1994) or 70% (van Hooft et al 2009). The current anatomical study of 
342 specimens observed 68 sciatic artery cases (28 unilateral, 20 bilateral and 20 
unspecified due to missing other lower limb). On this basis the incidence of unilateral 
sciatic artery was found to be 8.2% and the bilateral sciatic artery found to be in 5.8%. In 
171 cadavers, the incidence of unilateral sciatic artery is 16.4% and the bilateral is 11.7%, 
therefore the previous percentage relate to the incidence of unilateral and bilateral sciatic 
artery in the population (Figure 4.50). In 68 sciatic artery cases, (excluding the 20 
undetermined cases), the incidence of unilateral sciatic artery was 58.3% being more 
frequent than bilateral cases (41.7%) (Figure 3.18).  
In reviewing 206 sciatic artery aneurysm cases, the incidence of unilateral sciatic 
artery occurs in 77.2% while bilateral sciatic artery occurs in 22.8% (Figure 3.19, Table 
A.79). Moreover, the current anatomical study found double sciatic arteries as persistent 
sciatic and axial artery arteries from internal iliac artery trunks alternatively in 1.3% (4 out 
of 304) or 5.9% (4 out of 304) in one side indicating an agreement and evidence for the 
new theory (Table A.34). 
 
0% 
10% 
20% 
30% 
40% 
50% 
60% 
Chapter 4 
 
170 
 
Incidence of the sciatic artery according to age and gender 
Diagnosis of the sciatic artery aneurysm with or without complication occur most 
commonly in the fourth decade (median 44 years) (Wang et al 2011), (median 49 years) 
(Shutze et al 1993) or fifth decade (median 54 years) (Ikezawa et al 1994). Based on the 
review of 206 sciatic artery aneurysm cases, the diagnosis of the sciatic artery aneurysm 
is observed in several decades. The highest incidence is in the seventh decade in 22% 
(29 out 128); the second highest incidence was observed in the fifth decade in 14.4% (12 
out of 128), the third highest incidence was in the sixth decade in 12.1% (16 out of 128); 
while, the fourth and eighth decades showed an incidence of 9.1% (12 out of 128) and in 
10.2% (13 out of 128) respectively. The lowest rate incidences of the sciatic artery 
aneurysm were observed in the first, second, third and tenth decades in 2.3%, 6.1%, 
2.3%, 0.8% and 1.5% respectively (Figure 4.51, Table A.75). 
 
 
Figure 4.51: Incidence of sciatic artery aneurysm in 206 cases according to age. 
Figure 4.52: Age group incidence of sciatic artery aneurysm in population (In 22 sciatic artery cases were 
double for each patient). 
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Based on a review of sciatic artery aneurysm cases in 171 patients, the sciatic 
artery occurs in variable age. The sciatic artery is commonly seen in the seventh decade 
in 27.4% (29 out 106); the second highest incidence was observed in the fifth decade in 
17.9% (12 out of 106); the third highest incidence in the sixth decade in 15.1% (16 out of 
106); while, the fourth and eighth decades showed an incidence rate of 11.3% (12 out of 
106) and 12.3% (13 out of 128) respectively. The lowest rates incidence are in the first, 
second, third and tenth decades in 2.8%, 7.5%, 2.8%, 0.9% and 1.9% respectively (Figure 
4.52, Table A.76). However, due to bilateral sciatic artery coexistence it leads to a false 
result. Therefore, these previous incidences are correct incidences of the sciatic artery 
aneurysm in relation to age group in population. The sciatic artery has observed with the 
same incidence in both genders (Juliá et al 1995; Wu et al 2007; Wang et al 2011). In the 
dissection of 342 specimens males and females show almost equal incidence rate as 
22.9% and 21.8%. In 68 cases of sciatic artery, the incidence of sciatic artery was 51.5% 
in male and is in 48.5% females (Figure 3.20). In the current review of 206 sciatic artery 
aneurysm cases, the incidence of the sciatic artery aneurysm in females (67.4%) is more 
than in males (32.6%) (Figure 3.21, Table A.74). There is a higher prevalence of sciatic 
artery in males than in females, but females have a higher prevalence of sciatic artery 
aneurysm. In addition, males have a higher prevalence of incomplete types, whereas 
females have a higher prevalence of complete types.  
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Sciatic artery course 
The sciatic artery can arise from a number vessel and may have diverse courses 
because of embryological development. The course of the sciatic artery is divided into the 
intrapelvic and extrapelvic pathway. 
 
The course of the sciatic artery inside the pelvis 
The sciatic artery is frequently a branch of the internal iliac artery or one of its 
trunks leaving the pelvis through the greater sciatic foramen (Lin et al 1999; Wu et al 
2007; Kritsch et al 2006) (Figure 4.53). Considering the origin, the sciatic artery has a 
tortuous course (Carlson et al 1975; Mandell et al 1985; Savov and Wassilev 2000) 
accompanying the sciatic nerve from the greater sciatic foramen to the knee (Lin et al 
1999; Tomczak et al 2000; Wu et al 2007; Kritsch et al 2006). At its origin the sciatic artery 
runs dorsal to the sciatic nerve roots passing between the first and second sacral nerves 
(Figure 4.53). The inferior gluteal artery passes between the second and third sacral 
nerves. Therefore, the sciatic artery has a different in course as well as origin.  
Figure 4.53: The sciatic artery leaves the pelvic cavity via the greater sciatic foramen. EIA. External iliac 
artery, IIA. Internal iliac artery, AT. Anterior trunk. PT. Posterior trunk, GPT. Gluteopudendal trunk, SGA. 
Superior gluteal artery, SA. Sciatic artery. 
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In the anatomical dissection of 342 specimens, the sciatic artery was observed to 
have a variable course in relation to the sciatic nerve roots, passing between the 
lumbosacral trunk and the S1 root in 2.3% (Figure 4.54), between the S1 and S2 roots in 
3.2% (Figure 4.55), between the S2 and S3 roots in 7.6% (Figure 4.56); and between S3 
and S4 roots in 0.3% (Figure 4.57, Table A.31). 
 
Figure 4.54: The sciatic artery arising from the posterior trunk of the internal iliac artery passing between 
the lumbosacral trunk and S1. IIA. Internal iliac artery, AT. Anterior trunk. PT. Posterior trunk, OA. 
Obturator artery, ON. Obturator nerve, IGA. Inferior gluteal artery, IPA. Internal pudendal artery, SGA. 
Superior gluteal artery, SA. Sciatic artery, LSA. Lateral sacral artery, ILA. Iliolumbar artery. 
 
A double sciatic (persistent sciatic and axial arteries) artery was observed to pass 
between S2 and S3 and S3 and S4 in 0.7% in 342 specimens investigations. Therefore, 
the sciatic artery frequently passes between the S2 and S3 roots, and less frequently 
between the S3 and S4 roots. The remaining sciatic arteries penetrate the sciatic root 
network (sciatic formation) (Figure 4.57). 
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Figure 4.55: The sciatic artery arising from the posterior trunk of the internal iliac artery passing between 
sacral roots 1 and 2. IIA. Internal iliac artery, AT. Anterior trunk. PT. Posterior trunk, UMA. Umbilical artery, 
OA. Obturator artery. SVA. Superior vesical artery. IGA. Inferior gluteal artery, IPA. Internal pudendal 
artery, SGA. Superior gluteal artery, PSA. Persistent sciatic artery, ILA. Iliolumbar artery. 
 
Figure 4.56: The sciatic artery arising from the posterior trunk of the internal iliac artery passing between 
sacral roots 2 and 3. CIA. Common iliac artery, EIA. External iliac artery, IIA. Internal iliac artery, AT. 
Anterior trunk. PT. Posterior trunk, UMA. Umbilical artery, OA. Obturator artery,GPT. Gluteopudendal trunk, 
SGA. Superior gluteal artery, SA. sciatic artery, SN. Sciatic nerve. 
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Figure 4.57: Double sciatic artery splits into two sciatic arteries: as ventral passing between S2 and S3 and 
dorsal between S3 and S4. CIA. Common iliac artery, EIA. External iliac artery, IIA. Internal iliac artery, AT. 
Anterior trunk. PT. Posterior trunk, UMA. Umbilical artery, OA. Obturator artery, SVA. IPA. Internal 
pudendal artery, SGA. Superior gluteal artery, PSA. Persistent sciatic artery. 
 
In the investigation of 342 specimens, the sciatic artery penetrated the sciatic 
formation in 2.6%. It has been observed that the sciatic artery arises behind the sciatic 
nerve roots in 4.3%. In one case (0.3%) the sciatic artery arose outside the pelvis from the 
internal pudendal artery. In two cases (0.7%) it arose dorsal to sciatic formation (Figure 
3.22, Table A.31). 
At the sciatic formation, the sciatic artery can pass ventral and/or dorsal to it. 
Frequently, it ran dorsal to the sciatic formation only in 5.8% (Figure 4.58). On the other 
hand, the sciatic artery has passed ventral to the sciatic formation in 2.6% (Figure B.17). 
Further, the sciatic artery has a ventral course and then dorsal course to the sciatic 
formation in 11.6% (Figure B.18). Therefore, the sciatic formation gains its blood supply 
from both sides. The prominent supplement of the sciatic formation is through sciatic 
artery penetration course (Figure B.19). In case of a double sciatic (persistent sciatic and 
axial arteries) artery it passes ventral and dorsal to sciatic formation in 0.7% (Figure 3.23, 
Table A.32). 
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Figure 4.58: The sciatic artery passing dorsal to the sciatic formation. EIA. External iliac artery, IIA. 
Internal iliac artery, AT. Anterior trunk. PT. Posterior trunk, UMA. Umbilical artery, ON. Obturator nerve, 
SVA. Superior vesical artery. UTA. Uterine artery, MRA. Middle rectal artery, IPA. Internal pudendal 
artery, SGA. Superior gluteal artery, SA. sciatic artery, LSA. Lateral sacral artery. 
 
The sciatic artery usually passes below piriformis to leave from the pelvis cavity 
(Figure 4.59). In 342 dissection of the sciatic artery, it runs below piriformis border in 
21.4% (65 out of 304). Occasionally, the sciatic artery passed above the superior edge of 
piriformis to leave the pelvis cavity, previously described by Reddy et al (2007) (Figure 
4.60). The sciatic artery passed above piriformis in 0.7% (2 out of 304). In one case 
(0.3%), the sciatic artery arose from the internal pudendal artery (Table A.33). Lipshutz 
(1916) described the same course of the sciatic artery, but referred to it defining as the 
inferior gluteal artery. It arose with the superior gluteal artery from the posterior trunk. The 
previous trunk gives the obturator artery prior to its bifurcation.  
Based on the new embryology theory, the sciatic artery has incomplete regression 
due to an inability of the primitive inferior gluteal artery to arise from the anterior trunk. 
Therefore, the sciatic artery persists due to the vascular demand of the sciatic nerve, 
hence the confusion with the inferior gluteal artery. This phenomenon has been estimated 
in 24% (Lipshutz 1916). Unfortunately, many authors described this as Type 2 (Adachi 
1928) without a clear description of the obturator origin (Adlachi 1928; Tsukamoto 1929; 
Miyaji 1935; Arai 1936; Hoshiai 1938; Ashley and Anson 1941; Suzuki 1951; Yasukawa 
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1954; Raithwaite 1952; Fischer 1959; Roberts and Krishinger 1968; Morita et al 1974; 
Iwasaki et al 1987; Yamaki et al 1998).  
 
The course of the sciatic artery outside the pelvis: 
As the sciatic artery leaves the pelvis through greater sciatic foramen it passes 
deep to piriformis via the infrapiriform foramen (Mayschak and Flye 1984; Martin et al 
1986; Noblet et al 1988; Tohno et al 1993; Paraskevas et al 2004; Jung et al 2005) 
located in great sacrosciatic foramen (Bryan 1914; Vedelago et al 2011) formed by the 
piriformis and coccygeus (Bryan 1914). 
Figure 4.59: The sciatic artery passing below the lower border of piriformis (PM) in 84.6% of cases. IGA. 
Inferior gluteal artery, SA. sciatic artery, SN. Sciatic nerve. 
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In the gluteal region, the sciatic artery has a variable presentation in relation to the 
sciatic nerve, being posteromedial (Vedelago et al 2011). In this study, two sciatic arteries 
passed superior to piriformis and ran superficial to it to supply the sciatic nerve in the 
gluteal region (Figure 4.60). Reddy et al (2007) reported a similar course of an anomalous 
artery which supplied the sciatic nerve; this was probably a sciatic artery. The majority of 
sciatic arteries pass below the inferior edge of piriformis (Figure 4.59) it then passes 
superficial to the gemelli and obturator internus in the gluteal region. This course has been 
described in many papers (Mayschak and Flye 1984; Martin et al 1986; Noblet et al 1988; 
Ukeshima et al 1990; Michel 2002). Once the sciatic nerve has formed, the sciatic artery 
descends between the tibial and common peroneal nerve component at the level of 
superior gemellus (Tohno et al 1993; Savov and Wassilev 2000; Yazama et al 2002) 
arising usually medial to the sciatic nerve and occasionally penetrating it. The sciatic 
artery usually gives sciatic and genicular branches to the sciatic nerve and hip joint: one of 
these branches may be in association with inferior gluteal artery coexistence. 
 
Sciatic artery branches 
The sciatic artery has been observed to give several branches inside and outside 
the pelvis. These branches are considered below 
 
Figure 4.60: The persistent sciatic artery passing above the upper border of piriformis (PM) in 15.4% of 
cases. SGA. Superior gluteal artery, SA. Sciatic artery, PM. Piriformis muscle. 
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Sciatic artery branches within pelvis: 
Several authors have stated that the sciatic artery has an initial pelvic course (Arey 
1965; Blair and Nandy 1965; Bower et al 1977; Vimla et al 1981; Mayschak and Flye 
1984; Mandell et al 1985; Mandell et al 1985; Noblet et al 1988; McQuaid and Gavant 
1995; Michel et al 2002; Wu et al 2007, van Hooft et al 2009; Vedelago et al 2011). It 
usually gives no branches within the pelvis. However, it may give the internal pudendal or 
inferior gluteal artery (Yazama et al 2002). The internal pudendal and superior gluteal 
arteries usually arise from the anterior and posterior trunk of the internal iliac artery as 
directly or indirectly. In the current study of 342 specimens, the sciatic artery gave rise to 
the internal pudendal artery in 4.3% (Figure 4.61), being more common in females (4.9%) 
than males (3.8%) (Tables A.29 and A.30). 
 
 
 
Figure 4.61: The sciatic artery arising from the anterior trunk of the internal iliac artery giving the obturator, 
inferior gluteal and internal pudendal arteries. 
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The function of the sciatic and inferior gluteal arteries is to supply the sciatic nerve. 
Based on new sciatic artery embryology theory an insufficient blood supply to the sciatic 
nerve might lead to the inferior gluteal artery supplementing the supply. Of the 342 
specimens examined on this study, the sciatic artery gave the inferior gluteal artery in 3% 
(Figure 4.62), (1.4%) in females and (4.4%) in males. The inference therefore is that the 
inferior gluteal artery arises from the sciatic artery in males more than in females (Tables 
A.29 and A.30) 
In the current study, the sciatic artery gave the superior gluteal artery in 4% (Figure 
4.62) being less common in females (3.5%) than in males (4.4%). The incidence of the 
superior and inferior gluteal artery arising from the sciatic artery is equal in males and 
females. Consequently, the sciatic artery gives a supply to the gluteal muscle by the 
superior and inferior gluteal arteries (Table A.29 and 3.30). 
 Frequently, the lateral sacral artery also arises from the posterior trunk either 
directly or indirectly from the superior gluteal artery. Occasionally, it may arise from the 
sciatic artery directly (Figure 4.62) or indirectly from superior gluteal artery (Yazama et al 
Figure 4.62: The sciatic artery arising from the posterior trunk of the internal iliac artery giving the superior 
and inferior gluteal arteries as well as the obturator and lateral sacral arteries. AT. Anterior trunk. PT. 
Posterior trunk, Obturator artery, IGA. Inferior gluteal artery, SGA. Superior gluteal artery, SA. Sciatic artery, 
LSA. Lateral sacral artery. 
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2002) (Figure 4.62). In this study the sciatic artery gave the lateral sacral artery in 8.8%, 
being more common in females (11.2%) than males (6.5%). This represents an indirect 
supply to the sciatic nerve by the sciatic artery (Tables A.29 and A.30). 
However, considering the course of the sciatic artery between the sciatic nerve 
roots, it provides a direct supply to those roots. The sciatic artery directly supplies the 
lumbosacral trunk (8 specimens), S1 (17 specimens), S2 (25 specimens), S3 (17 
specimens) and S4 (one specimen) in 2.6%, 5.6%, 8.2%, 5.6% and 0.3% of 305 
specimens. Further, it supplies the sciatic nerve by penetration directly in 2.3% (Table 
A.29). As a result, the sciatic artery supplies the sciatic nerve via its various branches 
during its course. 
In addition, the sciatic artery gives several branches during its pelvic course. It 
gives the obturator artery in 3.6% (Figure B.20), being more frequent in females (4.2%) 
than in males (3.1%) male (Tables A.29 and A.30). It was also observed that the sciatic 
artery gave the iliolumbar artery in 0.3%, which was only in males (0.6%). This is 
considered to be an indirect supply to the lumbosacral trunk. The sciatic artery also gave 
several visceral branches during its pelvic course in addition to the internal pudendal 
artery. The uterine and vaginal arteries arise from sciatic arteries in 2.1% and 1.4% in 
female (Figure B.20, Table A.29). Before leaving the pelvis, the sciatic artery passes close 
to the rectum and gave a middle rectal artery in 2.3%, being more common in females 
(2.5%) than males (1.9%) (Figure B.21, Tables A.29 and A.30). 
  The sciatic artery therefore gives sciatic, muscular and visceral branches within the 
pelvis rather than these branches having their usual origin. The vascular arrangement of 
the internal iliac artery branches is modified with coexistence of a sciatic artery in which 
the internal iliac artery is divided into inferior gluteal, sciatic, obturator and umbilical 
arteries. 
 
The sciatic artery branches outside the pelvis: 
In the gluteal region, the sciatic artery descends on the ventral surface of gluteus 
maximus (Jung et al 2005; Mousa et al 2010; Rodriguez-Rivera et al 2010; Vedelago et al 
2011) and over the dorsal surface of the superior and inferior gemelli and the obturator 
internus tendon (Vedelago et al 2011). This anatomical study revealed no complete forms 
of the sciatic artery, only incomplete forms terminating as one or more branches in the 
gluteal region. As the sciatic artery passes through the gluteal region, it gives sciatic 
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branches and/or articular (anastomotic) branches to the sciatic nerve and hip joint as well 
as muscular and coccygeal branches.  
In the current study showed that the sciatic artery gave ischiadic (sciatic) branches 
in 20.6%. The ischiadic branch is a small branch supplying the sciatic nerve and may arise 
from different arteries in the gluteal region. In its initial course, the ischiadic branches 
arising from the sciatic artery passed ventral or dorsal to the sciatic nerve in 1.7% or 
15.9% respectively. Occasionally, it had an alternative course from the ventral to the 
dorsal aspect of sciatic nerve (3%) by penetrating it or by early division of the nerve. In 
early division of the sciatic nerve, the sciatic branch plays a major role in supplying the 
medial divisions (Table A.61). 
 
The current study showed that the sciatic artery gave articular (anastomotic) 
branches in 20.3%. In its initial course, the articular branch arising from the sciatic artery 
passed ventral or dorsal to the sciatic nerve in 4% and 16.3% respectively. In early 
Figure 4.63: The sciatic artery giving articular and sciatic branches. SA. Sciatic artery, SN. Sciatic nerve, SA 
AR. Articular branch of Sciatic artery, SA S br. Sciatic branch of sciatic artery. 
 
Chapter 4 
 
183 
 
division of the sciatic nerve, the articular branch plays a major role in supplying the lateral 
divisions (Figure 4.63, Table A.61).  
In the gluteal region, the sciatic artery supplies the sciatic nerve by penetration in 
6.3% (Figure 4.63). During its course in the gluteal region, the sciatic artery supplies the 
gemelli, obturator internus and gluteus maximus via small branches. This anatomical 
study showed that the sciatic artery gave several muscular branches arising 
independently to supply adjacent muscles in 2% of specimens (Table A.61). From this 
anatomical study the sciatic artery gaves superior and inferior gluteal arteries to supply the 
glutei, as well as the obturator artery to supply the medial compartment of thigh. The 
sciatic artery crossed over the dorsal aspect of piriformis in 1%, while it crosess over the 
ventral aspect of the piriformis in 21.1% (Table A.61). In one case, the sciatic artery did 
not supply piriformis due to it arising below it from the internal pudendal artery. In addition, 
the sciatic artery gave several muscular branches which supplied the long head of biceps 
femoris, semitendinosus and semimembranosus: it may also contribute to the supply of 
the short head of biceps femoris. It could share in giving nutrient branches to the sciatic 
nerve in high division into tibial and common peroneal nerves or have a prolonged 
descending course (Yazama et al 2002). Rarely, the sciatic artery also provided a unique 
musculocutaneous branch, a coccygeal branch supplying the upper fibres of biceps 
femoris, semitendinosus and semimembranosus, and lower fibres of gluteus maximus, as 
well as the skin adjacent to the coccyx in 2% (Table A.61). 
In conclusion, the sciatic artery gives sciatic and articular branches in the gluteal 
region modifying the inferior gluteal artery branches in this area or substituting in case of 
its absence leading to variability of supply to the sciatic nerve, as well as to the hip joint. 
Surgeons therefore need to avoid ligation of the sciatic artery in case of either absence of 
the inferior gluteal artery or coexistence of the artery to avoid paralysis of the lower limb or 
avascular necrosis of the femoral neck. 
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Review of the anatomical characteristic of superior and inferior gluteal 
arteries, and sciatic artery 
 
1. Comparison study of superior gluteal and sciatic artery 
Introduction 
The sciatic artery may have several origins as from the anterior or posterior trunks 
of the internal iliac artery either directly or indirectly. Embryologically, the superior gluteal 
artery is a remnant of the sciatic artery during its regression as stated by Arey (1965), 
Vimla et al (1981), McLellan and Morettin (1982) and Batchelor and Vowden (2000). In 
cases of persistent sciatic artery it begins from the posterior trunk and has several 
variations of its branches and course in relation to piriformis and the sciatic nerve roots. 
Therefore, the similarity in characteristics of the superior gluteal and sciatic arteries may 
be confusing. 
 
Review of anatomy of Superior gluteal and sciatic arteries 
Origin 
The superior gluteal artery is a direct continuation of the posterior trunk a (Figure 
4.32) (Carter 1867; Sharpey et al 1867; Wilson 1868; Pelage et al 1999; Fritsch and 
Kühnel 2005; Mu et al 2005). Historically, it was known as the gluteal artery (Sharpey et al 
1867; Wilson 1868; Fritsch and Kühnel 2005; Mu et al 2005; Standring 2005). The present 
study shows that the superior gluteal artery and sciatic arteries arise from the posterior 
trunk either directly or indirectly. In cases of absence of the inferior gluteal artery, an 
anomalous branch of the superior gluteal artery shares in cruciate and trochanteric 
anastomoses (Reddy et al 2007). This unnamed branch is the sciatic artery arising from 
the superior gluteal artery indicating that regression of the sciatic artery becomes a branch 
of the superior gluteal artery (Figure B.21). Conversely, the sciatic artery may give the 
superior gluteal artery or it is a branch of the latter based on the embryological theory of 
the current study. Furthermore, the sciatic and superior gluteal arteries may share the 
same trunk, which is two major arteries branching from the posterior trunk as observed in 
this study (Figure 4.64).  
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Figure 4.64: The posterior trunk of the internal iliac artery bifurcates into sciatic and superior gluteal arteries 
due to equal blood flow in this primitive plexuses embryologically. EIA. External iliac artery, EXV. External 
iliac vein, IIA. Internal iliac artery, AT. Anterior trunk. PT. Posterior trunk, UMA. Umbilical artery, OA. 
Obturator artery, UTA. Uterine artery, VGA. Vaginal artery, IPA. Internal pudendal artery, SGA. Superior 
gluteal artery, SA. Sciatic artery, PPA. Persistent axial artery, ILA. Iliolumbar artery. 
 
 
Course 
The superior gluteal artery has a short and tortuous course inside the pelvis (Batt 
et al 2006) passing between the last lumbar and first sacral root of the sciatic nerve and 
then it passes outside pelvic cavity by crossing superior to piriformis (Figure 4.64) (Carter 
1867; Wilson 1868; Fritsch and Kühnel 2005). In the current study, the superior gluteal 
artery had a long slender posterior trunk curving and passing between the lumbosacral 
and first sacral root. The superior gluteal artery passes usually between the lumbosacral 
and first sacral root while it occasionally passes above (Figure 4.37). Therefore, the 
superior gluteal artery is found behind the sciatic nerve roots, while the sciatic artery is 
usually behind the sciatic roots. Occasionally, sciatic artery arises from the posterior trunk 
passing in front of the upper sciatic roots exiting the pelvis by either penetrating the sciatic 
formation or passing below the lower roots.  
The superior gluteal artery then exits the pelvis over the superior border of 
piriformis, while the sciatic artery usually passing below piriformis. In two patterns, it has 
been found that the sciatic artery occasionally passes above piriformis. In the first pattern, 
the sciatic artery is a compensatory artery in cases of congenital absence of the superior 
gluteal artery (Figure 4.66). In the second pattern, it arises at the superior edge of 
piriformis in cases of coexistence of the sciatic artery indicating a long posterior course 
(Figure 4.63). 
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Branches  
The obturator artery usually 
arises from the anterior trunk of the 
internal iliac artery (Carter 1867) in 83% 
(Naguib et al 2008). The origin of the 
obturator artery is most commonly from 
the internal iliac artery with an incidence 
of 62–67% (Gilroy et al 1997), 92% 
(Jakubowicz and Czarniawska-
Grzesiñska 1996) or 79% (Pai et al 
2009). As a result, variability of the 
obturator artery is widespread, being 
estimated by Anson's group in 48% 
(Bergman et al 1988). For that reason, 
the obturator artery may take origin from 
the posterior trunk of the internal iliac artery (Figure 4.65) (Pai et al 2009; Beck et al 
2003). The superior gluteal artery may give rise to the obturator artery instead of the 
anterior trunk of internal iliac artery (Adachi 1928; Nasu and Chiba 2009) (Figure 4.38).  
The lateral sacral artery usually arises from the posterior trunk of the internal iliac 
artery (Carter 1867; Wilson et al 1868; Pelage et al 1999; Reddy et al 2007) in 88% 
(Naguib et al 2008). The superior gluteal artery usually has no branches within the pelvis, 
except that the lateral sacral artery has been referred to as a branch in few cases (Yamaki 
et al 1998) (Figure 4.32). In addition, the sciatic artery may give the lateral sacral artery as 
in the current study (Figure 4.62).  
The internal pudendal artery is one of two terminal branch of the anterior trunk of 
the internal iliac artery (Figure 4.5) (Reid et al 1836; Carter 1867; Sharpey et al 1867; 
Wilson 1868; Bergman et al 1988; Takao et al 2007), in 80% (Yamaki et al1998), 14% 
(Pelage et al 1999), 50% of cases (Okolokulak and Volchkevich 2004) and 98% (Naguib 
et al 2008). The sciatic artery may give inferior gluteal artery whereas the superior gluteal 
artery does not (Figure 4.61) 
The inferior gluteal artery is a large terminal branch of the anterior trunk of the 
internal iliac artery (Figures 4.2 and 4.3) (Laufe et al 1966; Carter 1867; Wilson 1868). 
Historically, it was known as the sciatic artery (Carter 1867; Sharpey et al 1867; Wilson 
1868). Embryologically, the inferior gluteal artery has been linked to the sciatic artery 
Figure 4.65: Obturator artery may have an origin from 
the posterior trunk of the internal iliac artery. IIA. Internal 
iliac artery, AT. Anterior trunk. PT. Posterior trunk, UMA. 
Umbilical artery, OA. Obturator artery, SA. Sciatic artery, 
ILA. Iliolumbar artery, LSA. Lateral sacral artery. 
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during limb development during the first trimester (Mandell et al 1985) terminating as three 
essential branches of the sciatic artery, being the ‘‘ramus coccygeus’’, ‘‘rami glutei’’ and 
‘‘rami comes nervi ischiadici’’. The sciatic artery may give inferior gluteal artery whereas 
the superior gluteal artery does not (Figure 4.62). 
The superior gluteal artery may give sciatic artery (Reddy et al 2007) (Figure 4.73). 
On the other hand, the sciatic artery gives the superior gluteal artery. It may also give the 
inferior gluteal and internal pudendal arteries dependently or independently whereas the 
superior gluteal artery does not (Figure 4.62). In the dependent form the inferior gluteal 
artery arises with the internal pudendal artery from the gluteopudendal trunk which has 
been described as an ischiopudendal trunk by Curet et al (1987) in 50% (Adachi 1928) 
and 36% (Okolokulak and Volchkevich 2004). Rarely does the internal pudendal artery 
stemmed from the sciatic artery (Yazama et al 2002) (Figure 1.33).  
Previously, there is no case showing that the superior gluteal artery gives the 
inferior gluteal or internal pudendal arteries (Adachi 1928; Tasukamoto 1929; Miayaji 1935 
Aria 1936 Hoshiai 1938 Ashley and Anson 1941; Suzuki 1951; Yasukawa 1954; Fischer 
1959; Roberts and Krishingner 1968; Morita et al 1974; Iwasaki et al 1987; Yamaki et al 
1998). Based on these papers, the inferior gluteal or internal pudendal artery shares the 
posterior trunk with the superior gluteal artery. The superior gluteal coexists with the 
inferior gluteal and internal pudendal arteries from common trunk in 4% (Okolokulak and 
Volchkevich 2004), while the superior gluteal artery coexists with the internal pudendal 
artery in 8% (Okolokulak and Volchkevich 2004).  
Identification of the superior gluteal and sciatic arteries with respect to their origin 
and branches leads to an improvement in the literature, as well as in radiological 
interpretation (Table 4.1). Understanding the origin and course of each artery is essential 
in surgical intervention in cases of aneurysm of each artery. Therefore, radiological 
procedures are important prior to surgery to get an accurate and perfect decision to 
avoiding unnecessary ligation, which may lead to monoparalysis. Avascular necrosis is 
also a common problem due to both arteries be involved in the cruciate and trochanteric 
anastomosis. Consequently, clinicians, radiologists, orthopedicians and surgeons have to 
be aware and pay attention to this variability. 
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Table 4.1: Characteristics of the superior gluteal and sciatic arteries 
 Superior gluteal artery Sciatic artery 
Origin characteristics   
Site   Usually inside pelvis Usually inside pelvis 
Starting between LS & S1 Continuation of posterior 
trunk 
Early origin (long posterior trunk) Starting between LS & S1 
in cases of congenital 
absence of the sciatic 
artery 
Between LS & S1 in cases of 
congenital absence of the 
superior gluteal artery or 
delay origin 
Delay origin (short posterior trunk) Rarely at the upper 
piriformis border  in case 
of sciatic artery 
Occasionally at the upper 
piriformis 
Direct from Posterior trunk Origin Standard  Usually  
Indirect from Posterior trunk Origin From the sciatic artery  From Superior gluteal artery. 
Sharing posterior trunk with other 
artery 
Sciatic artery 
Inferior gluteal artery 
Internal pudendal 
artery 
Only Superior gluteal artery. 
May share with other artery 
Branches  
Obturator artery Occasionally  Usually 
Lateral sacral artery  Occasionally  Usually  
Internal pudendal artery  Never  Occasionally  
Inferior gluteal artery Never  Occasionally  
Terminating branches Superficial and deep 
branch 
Termination articular and 
sciatic branch 
Articular branch Usually  Occasionally  
Sciatic (ischiadic) branch  Never unless the inferior 
gluteal artery is absent via 
sciatic artery 
Usually  
Course characteristics   
 Short  Long  
 Tortuous  Straight  
 Curved   Not curved  
Relation to LS and S1 Usually between  
Occasionally above roots  
Never below roots  
Usually between  
Never above roots  
Below roots occasionally 
 
 
Relation to sciatic nerve Usually pass behind  Pass behind usually  
 Never pass in front  Occasionally pass in front  
 Never penetrate sciatic 
formation  
Occasionally  penetrate 
sciatic formation  
Relation to piriformis Usually pass above* 
 
Usually pass below  
Occasionally pass above 
Compensatory  Not compensatory artery Compensatory to superior 
and inferior gluteal artery 
*Superior gluteal artery has never been observed to pass below the lower border of piriformis 
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2. Review of the anatomical characteristic of Inferior gluteal artery and 
sciatic artery 
Introduction  
Previously, the inferior gluteal artery has been referred to as the sciatic artery due 
to the sciatic artery (arteria comitans nervi ischiadici) being a long slender vessel arising 
from or a direct continuation of the inferior gluteal artery (Latarjet 1929; Brash 1951). In 
the dissection of 171 cadavers, there were several cases of an artery arising either 
independently or accompanying the artery from the posterior division of the internal iliac 
artery, which were either the inferior gluteal artery or the sciatic artery (incomplete form of 
persistent axial and persistent sciatic artery). For this reason, this study gives details of 
the characteristics of both arteries to clarify the situation and avoid confusion, as well as to 
give accurate incidence rates of both arteries.  
  
Anatomical characteristics review of inferior gluteal artery’s in relation to origin, 
course and branches 
Several studies have stated that regression of the sciatic artery is associated with 
the appearance of the proximal part of the inferior gluteal artery occurring in the 3rd month 
of embryological development (Arey 1965; Blair and Nandy 1965; Bower et al 1977; Vimla 
et al 1981; Mayschak and Flye 1984; Mandell et al 1985; Noblet et al 1988; Michel et al 
2002).  
 
Figure 4.66: Internal iliac artery bifurcates into anterior and posterior trunks. * this artery could be either the 
inferior gluteal or sciatic artery. EIA. External iliac artery, IIA. Internal iliac artery, AT. Anterior trunk. PT. 
Posterior trunk, UMA. Umbilical artery, OA. Obturator artery, ON. Obturator nerve,SVA. Superior vesical 
artery., IPA. Internal pudendal artery, ILA. Iliolumbar artery, LSA. Lateral sacral artery. 
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Based on the current study, the inferior gluteal artery commonly arises from the 
anterior trunk of the internal iliac artery (Laufe et al 1966; Carter 1867; Wilson 1868; 
Standring 2005). In almost 80% it found that the inferior gluteal and internal pudendal 
arteries originated from a common trunk of the internal iliac artery and the superior gluteal 
artery (Yamaki et al 1998). This study found that inferior gluteal artery frequently arose 
from the anterior trunk either directly or indirectly (Figures 4.2 and 4.3, Tables 4.2 and 
4.3). One specimen showed an artery where a question arises as to whether it is the 
inferior gluteal or sciatic artery (Figures 4.66 and 4.67). 
 
Table 4.2: Characteristics of the origin of the inferior gluteal and persistent sciatic and axial 
arteries in origin 
Origin/ Artery  IGA PSA PAA 
Anterior trunk Usual Usual Rare 
Posterior trunk Less  Less Common  
SGA Not seen Occasionally  Occasionally   
IGA ------------ Usually* ----------------- 
IPA No Yes No 
* Embryologically, persistent sciatic artery PSA is from either the primitive sciatic or axial artery. In case of the 
primitive axial artery, the possibility of primitive inferior gluteal artery arises from this artery due to vascular 
demand. With growth of the primitive inferior gluteal artery leads to a regression of the primitive axial artery 
and ends as persistent sciatic artery anatomically. 
Figure 4.67: Internal iliac artery bifurcates into anterior and posterior trunks. * this artery could be either the 
inferior gluteal or sciatic artery arising from the posterior trunk in turn giving rise to the lateral sacral artery and 
passing ventral to the sciatic nerve roots. EIA. External iliac artery, IIA. Internal iliac artery, AT. Anterior trunk. 
PT. Posterior trunk, UMA. Umbilical artery, OA. Obturator artery, ON. Obturator nerve, IPA. Internal pudendal 
artery, ILA. Iliolumbar artery, LSA. Lateral sacral artery. 
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Despite the fact that the inferior gluteal artery arises within the pelvis and posterior 
to internal pudendal (pudic) artery, sending muscular branches anterior to piriformis as 
well as vesical branches, and exits the pelvis through the greater sciatic foramen anterior 
to the sacral roots (Carter 1867; Sharpey et al 1867; Wilson 1868; Nagayoshi 1993; Beck 
et al 2003, Skalak et al 2008) (Figures 4.2 and 4.3, Tables 4.4 and 4.5). It passes between 
the second and third sacral nerves (Yazama et al 2002). At the greater sciatic foramen, it 
runs superior to the upper border of coccygeus and below the lower border of piriformis 
(Carter 1867; Sharpey et al 1867; Wilson 1868; Nagayoshi 1993; Beck et al 2003; Skalak 
et al 2008) (Tables 4.5 and 4.6).  
 
Table 4.3: The inferior gluteal and persistent sciatic and axial arteries arising from a 
common trunk with another artery. 
Origin/ artery IGA PSA PAA 
SGA No   Occasionally Usually  
IGA ----------------- Occasionally No 
IPA Usually Occasionally Rarely  
 
Therefore, the sciatic artery exits the pelvic cavity through greater sciatic foramen 
accompanying the sciatic nerve accompany (Brantley et al 1993; Gabelmann et al 2001; 
Kurtoglu and Uluutku 2001) (Figure 4.93). In the gluteal region, the inferior gluteal artery 
usually runs medial to (77.5%) or pierces the sciatic nerve (22.5%) (Gabrielli et al 1997) 
(Figures 4.49 and 4.59). In the gluteal region, Herbert (1825) described the most three 
essential branches of the inferior gluteal artery in the gluteal region to be the ‘‘ramus 
coccygeus’’, ‘‘rami glutei’’ and ‘‘rami comes nervi ischiadici’’, which are distal to the 
infrapiriform foramen with average distances of 17.3 mm, 33.2 mm  and 51.8 mm 
respectively (Zhang et al  2005). 
Within the pelvic cavity, the inferior gluteal artery may give branches are muscular 
and visceral branches. The muscular branches supply levator ani, coccygeus and 
piriformis (Beck et al 2003; Lynch et al 2006). Visceral branches, the inferior gluteal artery 
may give the middle rectal artery (Carter 1867; Sharpey et al 1867; Wilson 1868; DiDio et 
al 1986) or the inferior rectal artery (Lynch et al 2006) (Table 4.4). Further, the middle 
rectal artery may send vesical branches to the bladder, prostate gland and seminal 
vesicles in males and to vagina in females (Carter 1867; Sharpey et al 1867; Wilson 
1868). Two studies have stated that the inferior gluteal artery is the uppermost artery 
supplying the sciatic nerve (Ugrenovic et al 2007; Georgakis and Soames 2008) (Figure 
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4.93 and 4.96). It provide articular branches anatomosing with the obturator, first 
perforating arteries (Wilson 1868) and ascending branch of the medial circumflex femoral 
artery (Oide 1979) to supply the hip (Figure 4.4).  
 
Table 4.4: Characteristics of the inferior gluteal and persistent sciatic and axial arteries 
based on their branches 
Artery/ Branches IGA PSA PAA 
IPA Not seen May  Not seen 
IGA ----------- Yes  Yes 
MRA Yes Occasionally  Occasionally 
LSA Yes   Yes   Yes  
ILA Rare  No   May or may not 
OA Occasionally  Not seen Occasionally  
SGA ------------ Occasionally  Usually 
IGA ------------ Usually Occasionally  
 
Table 4.5: The inferior gluteal and persistent sciatic and axial arteries in relation to sciatic 
nerve inside pelvis 
Relation to sciatic nerve inside pelvis IGA PSA PAA 
Ventral to sciatic nerve Usually  Usually Occasionally 
Dorsal to sciatic nerve Occasionally  Occasionally Usually 
Pass between sciatic nerve’s root usually Occasionally  Usually 
Penetrate sciatic nerve formation Occasionally Usually Not seen 
 
Anatomical review of sciatic artery’s origin, course and branches 
The sciatic artery has been observed to arise from different origins although it is 
usually a direct continuation of the internal iliac artery (Bower et al 1977; Martin et al 1986; 
Ukeshima et al 1990; Emura et al 1991; Brantley et al 1993; Bellisi et al 1994; Chleboun 
and Teasdale 1995; Savov and Wassilev 2000; Maldini et al 2002; Michel et al 2002; 
Kritsch et al 2006; Hiki et al 2007; Sagić et al 2008; Futamata et al 2008). In the gluteal 
region, the inferior gluteal artery regularly gives a sciatic branch or arteria comitans nervi 
ischiadici, which accompanies the sciatic nerve (Georgakis and Soames 2008) (Figures 
4.93 and 4.96). Occasionally, the sciatic artery may arise as a branch of the anterior trunk 
of the internal iliac artery passing between the first and second sacral nerves (Yazama et 
al 2002) (Table 4.5) exiting the pelvis through the greater sciatic foramen to enter the 
gluteal region (Lin et al 1999; Wu et al 2000; Kritsch et al 2006).  Within the pelvis, the 
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sciatic artery usually gives no branches, but it may give the internal pudendal or inferior 
gluteal artery (Yazama et al 2002) (Figure 4.61, Table 4.4).  
 
 
Outside the pelvis, the sciatic artery exits the pelvis through the greater sciatic 
foramen under piriformis (Table 4.5 and 4.8), referred as the infrapiriform foramen (Figure 
4.98) (Mayschak and Flye 1984; Martin et al 1986; Noblet et al 1988; Tohno et al 1993; 
Paraskevas et al 2004; Jung et al 2005). The sciatic artery descends between the sciatic 
nerve trunks at the level of superior gemellus (Tohno et al 1993; Savov and Wassilev 
2000; Yazama et al 2002) (Figure 4.68) (Table 4.5).  
 
Discussion: 
Following the dissection of 171 cadavers, the inferior gluteal artery was observed 
to have a number of specific features which confirmed its identity. The origin of the inferior 
gluteal artery is variable from the anterior division, the highest incidence is arising from a 
gluteopudendal trunk of the anterior division (Figure 4.2), the 2nd highest incidence it 
arises independently from the anterior division (Figure 4.3). Formally, it usually arises from 
the anterior trunk (Table 4.2). In spite of this, there is a possibility of it arising from the 
posterior trunk (Adachi 1928). Adachi (1928) did not consider the sciatic artery in his 
classification of the internal iliac artery therefore, the internal iliac artery classification has 
to be revised. 
Figure 4.68: The persistent sciatic artery penetrates the sciatic nerve. PSA. Persistent sciatic artery, TN. 
Tibial nerve, CPN. Common peroneal nerve. 
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 Occasionally, the inferior gluteal artery is observed to be a branch of the sciatic 
artery (Yazama et al 2002): also observed in this study (Figures 4.61 and 4.62). Moreover, 
this study showed that the inferior gluteal artery can be a branch of the posterior division 
from a common gluteopudendal trunk (GPT) with the internal pudendal artery (Figure 
4.99). However, this trunk usually arises from the anterior division. The inferior gluteal 
artery occasionally arose with the internal pudendal artery from the internal iliac artery 
bifurcation. Therefore, the internal pudendal artery is a main guide to identifying the 
inferior gluteal artery.  
Commonly, persistent sciatic and axial arteries arose from the anterior and 
posterior divisions respectively (Figures 4.49, Tables 4.2 and 4.3). Usually, persistent 
sciatic and axial arteries descended ventral and dorsal to the sciatic roots respectively 
(Table 4.5). Initially, the persistent axial artery may pass ventral to the sciatic nerve then 
descend dorsal to it by passing between its root or penetrating it (Table 4.5). The 
persistent axial and sciatic arteries left the pelvis below the inferior edge of piriformis 
(Figures 4.61, Table 4.6). The inferior gluteal artery was also observed to have a similar 
course in that it usually passed ventral to the sciatic nerve and turned dorsally by 
penetrating or passing between its roots (Table 4.6) entering the gluteal region below 
piriformis (Figures 4.61 and 4.62, Table 4.6). 
 
Table 4.6: The inferior gluteal and persistent sciatic and axial arteries in relation to the 
piriformis and the sciatic nerve in the gluteal region 
Course  IGA PSA PAA 
Pass superior to piriformis  Not seen Occasionally Occasionally 
Pass inferior to piriformis  Usually Usually Usually 
Pass medial to sciatic nerve in gluteal region Usually  Occasionally  Usually  
Penetrate  sciatic nerve in gluteal region Occasionally Usually Occasionally  
 
In the gluteal region, the inferior gluteal artery gives the arteria comitans nervi 
ischiadici (sciatic branch) (Latarjet 1929; Brash 1951) (Figure 4.105): this was frequently 
observed in this study. In contrast, the persistent axial or sciatic arteries rarely gave origin 
to the inferior gluteal artery (Figures 4.96, 4.97 and 4.98). Occasionally, congenital 
absence of the inferior gluteal artery was seen in this study as the persistent axial or 
sciatic artery guarantee providing a supply to the sciatic nerve via a sciatic branch (Figure 
4.94).  As the inferior gluteal and sciatic arteries give a sciatic branch in cases of either 
coexistence of both or absence of one in this study suggests that the arteria comitans 
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nervi ischiadici (sciatic ischiadic or ischatic branch) reported by Latarjet (1929) and Brash 
(1951) is a prolongation of the previous arteries. Therefore, the arteria comitans nervi is 
neither the inferior gluteal nor the sciatic artery supplying the sciatic nerve at the ischial 
tuberosity level.   
The present study showed that the inferior gluteal artery occasionally gave a 
lateral sacral artery (Figure 4.79), as well as the persistent axial or sciatic artery, instead 
of its usual origin. The inferior gluteal artery also gave several rectal or vesical branches, 
but the persistent axial or sciatic artery did not. As an example, the middle rectal artery 
arose from the inferior gluteal artery whereas it frequently arose from the persistent axial 
and sciatic arteries (Table 4.4). Not surprisingly, both sciatic arteries may give small rectal 
branches as they perforate the sciatic formation as they pass lateral to the rectal wall. 
Based on this observation, the inferior gluteal artery rarely penetrated the sciatic 
formation, whereas the persistent sciatic artery did (Figure 4.95) and the persistent axial 
never (Figures 4.96, 4.97 and 4.98, Table 4.6). Occasionally, the persistent sciatic artery 
passed posterior to the sciatic nerve roots arising indirectly from the posterior trunk 
(Figure 4.97). 
The obturator artery showed variable origins in the current study, arising from the 
internal iliac artery more frequently than the external, and more frequently from the 
anterior division than the posterior. The obturator artery seldom arose from the inferior 
gluteal or sciatic artery (more often the axial artery) (Figures 4.3, 4.61 and 4.62). 
Furthermore, it’s usual origin was often modified. Based on these observations the 
obturator artery is linked to the new embryological sciatic artery theory. Briefly, the 
proximal part of the inferior segment of the axial artery becomes the internal iliac artery. A 
primitive obturator artery arises from the axial artery. However, a delay in development of 
the anterior trunk can result in three possibilities. First, the primitive obturator artery comes 
anatomically from the posterior trunk or one of its branch, or from a persistent axial artery. 
Second, regression of the primitive obturator artery occurs as the new plexus (future 
obturator artery) arises from the anterior trunk or external iliac artery. Thirdly, the aberrant 
or accessory obturator presents due to vascular demand during extreme delays in the 
embryological process. 
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Table 4.7: Identifying the inferior gluteal or persistent sciatic and axial arteries arising from 
the posterior trunk depending on the origin of the obturator artery 
Obturator artery origin   IGA PSA PAA 
Anterior trunk of internal iliac artery direct or 
indirect 
Usually Occasionally Occasionally 
Posterior  trunk of internal iliac artery direct or 
indirect 
Occasionally Usually Usually 
External iliac artery No  Usually Usually  
Anterior trunk of internal iliac artery direct or 
indirect and its accessory from external system 
Occasionally Usually Usually 
Obturator artery arising from Anterior trunk  No Occasionally Occasionally 
Accessory obturator artery arising from posterior 
or external iliac artery* 
No  Yes  Yes  
*Embryologically, the accessory obturator is the primitive obturator artery. Therefore a delay of anterior trunk 
growth suggests that the vessel arises from the posterior trunk either as a persistent sciatic or axial artery. 
 
Figure 4.69: Undistinguished artery classified as sciatic artery in cases in which the obturator artery has 
another origin as from posterior trunk or external iliac artery directly or indirectly. EIA. External iliac artery, IIA. 
Internal iliac artery, AT. Anterior trunk. PT. Posterior trunk, UMA. Umbilical artery, OA. Obturator artery, ON. 
Obturator nerve, IEA. Inferior epigastric artery, IPA. Internal pudendal artery, SGA. Superior gluteal artery, ILA. 
Iliolumbar artery, LSA. Lateral sacral artery. 
 
Consequently, presentation of the obturator artery from the anterior trunk without 
an aberrant artery is evidence of normal development. In contrast, the presence of an 
unusual origin of the obturator artery, with or without an aberrant artery from the external 
iliac artery or posterior division is evidence of delayed development. Therefore, the 
obturator artery can be used as a landmark as a solitary independent artery arising from 
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the posterior trunk ventral to the sciatic nerve (Table 4.7). This unnamed artery is an 
inferior gluteal artery if the obturator artery arises from the anterior division or one of its 
branches, whereas it is sciatic artery in cases of variable origin of the artery. As a result, 
an unnamed artery in both cases (Figures 4.69) is identified as a sciatic artery of variable 
origin of the obturator artery or appearance of an accessory artery from the external iliac 
system or posterior division of internal iliac artery (Figure 4.). 
 
Conclusion  
The obturator artery is a missing part of the old sciatic artery theory since it is one 
of the pelvic arteries which supplies the lower limb. The embryology of the obturator artery 
plays a key role in the identity of the unknown artery arising independently from the 
posterior trunk. 
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Variability of the internal iliac artery branches associated with a sciatic 
artery  
Variability of the internal iliac artery branches associated with a sciatic artery in 
European population  
Based on the literature review there are no clear descriptions or incidences of 
pelvic artery variability in association with a sciatic artery, or of the variability of pelvic 
arteries incidence in sciatic artery cases. It is essential to provide this information for many 
reasons. First, variability of pelvic artery branches leads to modification of the internal iliac 
artery classification. Second, increasing awareness by radiologists before any pelvic 
procedure by surgeons, obstetricians, gynecologists, urologists and orthopedic surgeons. 
Third, this is the first study to assess the variability of each artery in association to with a 
sciatic artery. Furthermore, this study includes the incidence of variability of the sciatic 
nerve in relation to coexistence of a sciatic artery. The reason for providing the incidence 
of this variability of a sciatic artery is to clarify the anatomical landmarks of a sciatic artery 
to provide better identification of an incomplete sciatic artery for anatomists, radiologists 
and surgeons. 
 Therefore, the sciatic artery anatomical characteristics have been discussed 
before with the incidence over all cases or population. The incidence of these 
characteristics in sciatic artery cases is necessary to clarify for various pelvic procedures 
that may involve patients with a regular sciatic artery. Therefore, reviewing the sciatic 
artery origin and course as well as other branches of the internal iliac branch may modify 
procedure. In the dissection study of 68 sciatic artery cases, it arose from the posterior 
trunk of the internal iliac artery in 64.7%; 65.7% in males and 63.6% in females. The 
incidence of the sciatic artery arising from the anterior trunk of the internal iliac artery was 
17.6%, being 25.7% in males and 9.1% in females. The incidence of the sciatic artery 
arising from the posterior trunk of the internal iliac artery indirectly, as from the superior 
gluteal artery was 10.3%, but was only observed in females (21.2%). On the other hand, 
the incidence of the sciatic artery arising from the anterior trunk of the internal iliac artery 
indirectly as from the internal pudendal artery was 1.5%, being 3% in males (Tables A.35 
and A.36). Therefore, the sciatic artery has different origins with different incidences. 
Furthermore, the sciatic artery passes between the lumbosacral trunk and the S1 root in 
10.3%, S1 and S2 roots in 16.2%, S2 and S3 roots in 33.8%, and S3 and S4 roots in 
1.5%. A double sciatic (persistent sciatic and axial arteries) artery was observed to passes 
between S2 and S3 and S3 and S4 in 3% of specimen’s investigated. Therefore, the 
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sciatic artery frequently between the S2 and S3 roots, and less infrequently passes 
between the S3 and S4. The remaining sciatic arteries penetrate the sciatic root network 
(sciatic formation). This study also observed that the sciatic artery penetrates the sciatic 
formation in 11.8%. In sciatic artery cases, it arose just behind the sciatic nerve roots in 
19.1%. In two cases, it arose dorsal to sciatic formation in 3%. Rarely, it arose outside the 
pelvis as from the internal pudendal artery in 1.5% (one specimen). 
The sciatic artery has a variable course in relation to the sciatic formation. 
Frequently, it runs ventral to the sciatic formation in 13.2% and dorsal in 29.4%. 
Furthermore, the sciatic artery has a ventral and then dorsal course of sciatic formation in 
52.9%. In case of a double sciatic (persistent sciatic and axial arteries) arteries they pass 
ventral and dorsal to sciatic formation in 3%. Moreover, the sciatic artery frequently runs 
below the piriformis border in 95.6% and occasionally above it in 2.9%. The remaining 
sciatic arteries had no relation to piriformis because it arose from the internal pudendal 
artery in 1.5% in gluteal region. 
Over all cases considering the coexistent sciatic artery, the inferior gluteal artery 
frequently arose from the anterior trunk with internal pudendal artery from a 
gluteopudendal trunk in 2.6%, whereas it arose independently from the anterior trunk 
directly and indirectly (as from the sciatic artery) in 2%. It was also observed to be branch 
of the posterior trunk directly in 0.7% and indirectly (as from the sciatic artery) in 1%. 
Congenital absence of the inferior gluteal artery was associated with coexistence of a 
sciatic artery in 13.2% (Table A.37). 
Observation of the internal pudendal artery in cases associated with a sciatic 
artery was observed to have the highest incidence arising from the anterior trunk 
independently (14.1%), whereas it found to arise indirectly from a gluteopudendal trunk in 
2.6%. It was also found to arise indirectly from the anterior trunk from the sciatic artery in 
3%. However, the internal pudendal artery was found to arise indirectly from the posterior 
trunk from the sciatic artery in 0.3% (Table A.38). Therefore, the gluteopudendal trunk 
arose from the anterior trunk and was associated with a sciatic artery in 2.6% of all cases 
(Table A.43). 
The obturator artery and its accessory were observed to have different variability in 
origin according to the coexistence of the sciatic artery in all cases (Tables A.39 and 
A.40). It frequently arose from the internal iliac system (13.8%), whereas from the external 
iliac system it was 7.9% (Table A.41). Occasionally, it arose from the femoral system 
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(0.3%). The accessory obturator artery frequently arose from the external iliac systems 
(1.5%) whereas from the internal iliac system it was 1% (Table A.42).  
The superior gluteal artery is the most common branch of the posterior trunk. In 
the coexistence of with a sciatic artery, it frequently arose from the posterior trunk 
(17.3%). However, coexistence of a sciatic artery supply in the gluteal region and hip joint 
either gives the superior gluteal artery in 3.6%. It was found to be a compensatory artery 
in cases of absence of superior gluteal artery in 0.7% (Table A.44).  
Furthermore, the lateral sacral artery is a standard branch of the posterior trunk. In 
coexistence with a sciatic artery, it frequently arose from the posterior trunk (12.5%). 
However, the lateral sacral artery arose from the sciatic artery in 8.8%. It has been 
observed to be a branch from the dorsoomedial aspect of the internal iliac artery in 1.3% 
or its branches the superior and inferior gluteal arteries in 3.4% and 1%. Occasionally it 
was found to be a branch of the internal pudendal artery (0.3%), as well as being 
congenitally absent (Table A.45). 
The iliolumbar artery is also a standard branch of the posterior trunk. In 
coexistence with a sciatic artery, it frequently arose from the posterior trunk (15.4%). In 
coexistence of a sciatic artery, iliolumbar artery was found to be a branch of the sciatic 
artery in 0.3%. It was also observed to be a branch from the dorsoomedial or dorsal 
aspect of the internal iliac artery in 4% and in 0.7% (Table A.46). 
In conclusion, the most common variations have been described to avoid incorrect 
ligation to decrease postsurgical complications. Moreover, the pathology or fractures will 
be worse with coexistence of a sciatic artery as it will make pelvic surgery more difficult. 
Therefore, presentations of these pelvic artery variations coexisting with a sciatic artery 
require an increased awareness for clinicians as well as improved surgical skills. 
 
The incidence of internal iliac artery branches variability occurring in coexistence 
with a sciatic artery in 68 cases 
 
In 68 cases of sciatic artery presence, variability of the internal iliac artery 
branches was observed and recorded. Based on a literature review, there is no an 
adequate account describing details of the internal iliac artery branch variations.  
In 68 sciatic artery cases, the inferior gluteal artery found to be a branch of 
gluteopudendal trunk of the anterior division in 12.1%, whereas it arose from the anterior 
division of internal iliac artery independently in 9.1%: rarely, it arose from the gluteo-
obturatopudendal trunk (1.5%). However, it arose from the posterior trunk independently 
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in 3%. Further, the inferior gluteal artery was found to be a branch of the anterior and 
posterior trunk indirectly as from the sciatic artery in 9.1% and 4.5%. It has been observed 
to arise less commonly from the posterior division from the sciatic artery (Table A.47) 
(Figure 3.24). 
The internal pudendal artery of 68 sciatic artery cases was observed to have 
several variations in origin. It was found to be a direct branch in 65.2% whereas it was 
indirect arising with the inferior gluteal artery in 12.1%. Rarely, it arose from the gluteo-
obturatopudendal trunk in 1.5%, as well as from the obturatopudendal trunk in 1.5%. The 
internal pudendal artery did not arise from the posterior trunk directly, but it did arise 
indirectly from the sciatic artery in 6.1%. It also indirectly arose from the anterior division 
from sciatic artery arising from the in 13.6% (Table A.48). Therefore, the internal pudendal 
artery arose from the sciatic artery in 19.7% (Figure 3.25). 
The inferior gluteal, internal pudendal and obturator arteries arose from different 
trunks as indirect branches of the internal iliac artery in 68 sciatic artery cases. The 
gluteopudendal trunk was observed found to be the origin in 12.1%, with the obturator 
artery arising from gluteo-obturatopudendal trunk in 1.5% and as well as the internal 
pudenal artery from obturatopudendal trunk in 1.5% (Table A.53). 
The obturator artery and its accessory were found to have variable in origin 
according to the coexistence of the sciatic artery cases (Tables A.49 and A.50). The 
obturator artery frequently arose from the internal iliac system in 62.7% and from the 
external iliac system in 35.8% (Table A.51): occasionally, it arose from the femoral system 
(1.5%). The accessory obturator artery frequently arose from the external iliac system in 
7.5% and from the internal iliac system in 4.5% (Figure 3.26, Table A.52). 
The superior gluteal artery was found to have variable origin and course in 68 
sciatic artery cases. It arose directly from the posterior trunk of the internal iliac artery in 
80.3% and indirectly from the sciatic artery in 16.7%. Occasionally, the superior gluteal 
artery was congenitally absent (3%) (Table A.54). It was also found to pass between the 
lumbosacral trunk and S1 in 65% and to cross anteriosuperior to the lumbosacral trunk in 
15.4%. Furthermore, the superior gluteal artery as arose dorsal to the sciatic nerve in 
16.7% (Table A.55) avoiding the sciatic nerve roots (Figure 3.27). 
The lateral sacral artery is a standard branch of the posterior trunk of the internal 
iliac artery in 56.1% with sciatic artery coexistence. It was found to be the second highest 
common origin of the sciatic artery (39.4%). It arose earlier from the dorsomedial aspect of 
the internal iliac artery in 6.1%. However, it arose later indirectly from the posterior trunk 
Chapter 4 
 
202 
 
(superior gluteal artery) in 15.2%. Rarely, it was found to be a branch of inferior gluteal 
and internal pudendal arteries in 4.5% and 1.5% respectively. Occasionally, the lateral 
sacral artery was absent (1.5%) (Figure 3.28, Table A.56). 
The Iliolumbar artery originated from the posterior trunk of the internal iliac artery in 
70.8%. It also found to have an origin from the dorsal and dorsomedial aspect in 3.1% and 
18.5% respectively. On the other hand, the iliolumbar artery arose later from the sciatic 
artery in 1.5%, as well as from the inferior gluteal artery. The iliolumbar artery was found 
to be absent in 4.5% (Table A.57). Understanding the variability and incidence of 
branches of the internal iliac artery with coexistence of the sciatic artery leads to an 
appreciation of its variability. Therefore, this study will improve the treatment in the future 
as well as reducing postsurgical complications. 
 
Variability of the course of sciatic nerve in association with a sciatic artery in 
European population 
 
Based on a literature review there appears to be no information on the relation 
between the sciatic artery and sciatic nerve during variations in their courses. Therefore 
this study is the first to investigate these relationships. 
During an anatomical study of 171 cadavers, the sciatic nerve had a variable 
course with coexistence of a sciatic artery. The sciatic nerve bifurcates at different sites 
between the lower edge of piriformis and the knee joint line. It bifurcates as an upper 
division in 1.6%, middle division in 5.4% and lower division in 10.7%. The sciatic nerve 
has been observed to have a delayed division below the knee joint line in 1.3%. In 
addition, the sciatic nerve was not formed in 1.9%, including non united inside the pelvis in 
1% and extrapelvic in 0.9%. The non-united extrapelvic sciatic nerve unites and divides in 
the upper and lower parts of the thigh in 0.3% and 0.6%. Furthermore, the sciatic nerve 
passed below piriformis in 19.2%. However, the sciatic nerve divided around piriformis into 
the common fibular nerve passing above and the tibial nerve below it in 0.3% or the 
common fibular nerve penetrating and the tibial nerve below it in 0.9%. In a case of double 
piriformis, the sciatic nerve was associated with the sciatic artery and divided into the 
common fibular nerve passing below piriformis superioris and the tibial nerve below the 
piriformis inferioris in 0.9% (Figure 3.29). 
The incidence of the various courses of the sciatic nerve in 68 sciatic artery cases, 
the sciatic nerve bifurcates at different sites between the lower edge of piriformis and the 
knee joint line. It bifurcates in upper division in 7.6%, middle division in 25.8% and lower 
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division in 51.5%. The sciatic nerve was observed to have a delayed division distal to the 
knee joint line in 6.1%. Moreover, the sciatic nerve was not formed in 9.1%, including non- 
united form within the pelvis in 4.6% and extrapelvic in 4.5%. The non-united extrapelvic 
sciatic nerve united and divided in the upper and lower thigh in 1.5% and 3% respectively. 
In addition, the sciatic nerve passed below piriformis in 92.4%. However, the sciatic nerve 
divides around piriformis as the common fibular nerve passing above and the tibial nerve 
below it in 1.5%, or the common fibular nerve passing above and tibial below it in 1.5%. In 
a case of double piriformis, the sciatic nerve was associated with the sciatic artery and 
divided into the common fibular nerve passing below piriformis superioris and the tibial 
nerve below the inferioris in 4.5% (Figure 3.30). 
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Radiology 
The clinical diagnosis of sciatic artery aneurysm depends on the clinical features of 
the condition enabling it to be incidentally diagnosed by radiologic studies or autopsy 
findings (Savov and Wassilev 2000; Hsu et al 2005). Previously, sciatic artery diagnosis 
was via auscultation with Doppler ultrasound (Bower et al 1977) (Figure 4.70). An 
angiography study is the most common selected radiological procedure to demonstrate 
and study the anatomy of the sciatic artery. The first detailed description of an 
arteriographic study was done by Cowie et al (1960) which was used to evaluate an 
unknown mass leading to the final diagnosis and discovery of the anomaly in various 
cases (Noblet et al 1988).  
 
Figure 4.70: Transverse colour Doppler sonography of the supero-medial quadrant of the left buttock showing 
the inferior gluteal artery (arrow) and vein (curved arrow) and laterally the sciatic nerve (arrow heads). B 
Schematic illustration a showing the transducer placement on the skin of the left buttock [Figure Taken from 
Reus M, Berná JdD, Vázquez V, Redondo MV, Alonso J. (2008) Piriformis syndrome: a simple technique for 
US-guided infiltration of the perisciatic nerve. Preliminary results. Eur Radiol 18:616-620]. 
 
Furthermore, a series of angiographic studies discovered a sciatic artery and 
assessed its occurrence rate to be in 0.05% (Senior 1920; Cowie 1960; Blair and Nandy 
1965). According to many angiographic studies in different populations, the sciatic artery 
occurrence rate is between 0.025% and 0.04% (Pirker and Schmidberger 1972; Greebe 
1977; Donovan and Sharp 1984; Ikezawa et al 1994), 0.04 to 0.06% (Mayschak and Flye 
1985) or 0.06% (Madson et al 1995) (Figure 4.71). The occurrence rate of sciatic artery 
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has increased due to using  differences in the imaging modality or due to the more 
frequent use of arteriography (Martinez et al; 1986; Bower et al; 1977; Nicholson et al 
1977; Thomas et al 1978; Esaki et al 1980; Vimla et al 1981; Donovan and Sharp 1984; 
Mayschak and Flye 1984; Golan et al 1986; Noblet et al 1988; Brantley et al 1993; 
Kawakami and Miura 1993; Shutze et al 1993; Sottiurai and Omlie 1994; Tada et al 1944; 
Wong et al 1995). More recently, angiography showed an incidence of 1.63% (Jung et al 
2005).  
Angiography combined with 
computed tomographic (CT) or other 
radiological methods could offer further 
opportunities for clinicians in the diagnosis 
and treatment of their patients who have 
persistent sciatic artery aneurysm 
associated with or without complications 
(Kuwabara et al 1997; Aziz et al 2005; Erturk 
and Tatli 2005; Wilson et al 2005). 
Therefore, radiologic procedures are very 
useful methods to document a sciatic artery 
which can be used as a clinical diagnosis of 
aneurysm associated with thrombus 
formation (Figure 4.71). Based on current 
literature of sciatic artery aneurysm, the site 
of the aneurysm is in the pelvis (5.6%), 
gluteal region (75.9%), distally (3.7%), or at 
any level in the thigh (9.3%), whereas 
complete sciatic artery aneurysm was found 
to be 5.6% (Table A.91). In addition, patients 
have been treated by an oral thrombolytic 
agent (conservative treatment) and followed 
up by angiography in 2.5%.  
 
Angiography plays an essential role in anatomical studies showing the origin and 
course of a persistent sciatic artery, as well as assisting in finding the sites of 
anastomoses of the sciatic artery with the femoral system or other arteries (Mandell et al 
Figure 4.71: pfa, Hyperplastic deep femoral artery; 
sca, thrombosed persistent sciatic artery aneurysm; 
sfa, hypoplastic superficial femoral artery (Figure 
has taken from Craig, Graham, Royal (2009) 
Persistent sciatic artery Surgery 145: 450-1). 
Figure 4.72: at, Anterior tibial artery; sc, persistent 
sciatic artery (Figure taken from Craig, Graham, 
Royal. Persistent sciatic artery. Surgery (2009) 
145:450-1). 
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Figure 4.73: Post-contrast Computed tomographic 
angiography (CTA) images referred to as three-
dimensional reconstruction of the Computed 
tomographic angiogram suggested that the acute 
obstructive lesion was located in the lower portion 
of the left superficial femoral artery. [Taken from 
Wu, Yang, Lai, Roan, Luo, Kan. (2007) Bilateral 
persistent sciatic arteries complicated with acute 
left lower limb ischemia. J Formos Med Assoc 
106(12):1038-42. 
 
1985; Ishida et al 2005) (Figure 4.72). In the 
present literature study of sciatic artery 
aneurysm cases, angiography was also used 
to define the origin of the sciatic artery as 
from internal iliac artery 91.5%, from the 
anterior trunk directly and indirectly from the 
inferior gluteal artery in 3.7%. It was also 
found to be a continuation of the common 
iliac artery in 1.2% (Table A.77). In addition, it 
has also defined the complete and 
incomplete forms of sciatic artery (Table 
A.78) as well as the incidence of uni and 
bilateral sciatic artery in the population (Table 
A.79). 
Doppler ultrasonography is a safe and non-invasive radiological procedure to 
assist in confirming the clinical diagnosis of persistent sciatic artery aneurysm (Mayschak 
and Flye 1984). Doppler and/or Duplex ultrasound is simple in comparison to 
angiography, which is an advanced radiological procedure used as an investigation for the 
diagnosis of persistent sciatic artery. However, few investigators recommend duplex 
scans for all persistent sciatic arteries with surgical intervention in the presence of 
aneurysm formation (Youngson et al 1980; Madson et al 1995), nevertheless angiographic 
techniques remains the mainstay of diagnosis for sciatic artery. Duplex ultrasound can 
diagnose occlusion of the artery, but is not able to give the final diagnosis of persistent 
sciatic artery (Littler et al 2007). A Duplex scan can not only detect the vascular occlusion 
but can used for clarification of hypoplasia (stenosis) or hyperplasia (ectasia) of the 
vessels. Especially, Doppler and/or duplex ultrasound are used to examine an engorged 
venous system such as varicose vein, as a result of transient valvular reflux due to 
incompetent valves of the deep veins of the lower limb (Figure 4.70). These radiological 
techniques could be the diagnostic tools for a persistent sciatic vein (Parry et al 2002). 
Other radiological procedures can also diagnose the coexistence of persistent 
sciatic artery such as computed tomography and magnetic resonance imaging (Mazet et 
al 2006). Although, sagittal MRI has been shown to be a very useful procedure for 
reaching a diagnosis (Shinozaki et al 1998), angiographic techniques are the mainstay of 
persistent sciatic artery diagnosis (Littler et al 2007). Magnetic resonance imaging could 
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also be a usefule procedure in preoperative evaluation. A angiography has been shown to 
be an effective method in diagnosis as well as in evaluation of ischaemic lower limb 
treatment. Such radiological studies can demonstrate a diffuse arterial occlusion for 
explanation of gangrene as a pathological sign as a result of peripheral vascular 
ischaemia and can also detect the main arterial supply of the lower extremities (Wolf et al 
1993; Shindo et al 1995; Shah et al 2008).  
In the most recent reports, the contrast-enhanced CT scans with three dimensional 
(3D) reconstructed images referred as CT angiography, is very useful in the evaluation of 
the vascular systems of the thorax, abdomen and pelvis (Aziz et al 2005). Computed 
tomography is also a useful method as a diagnostic tool besides angiography for 
clarification of the relationship of persistent sciatic artery to the surrounding tissues, such 
as musculoskeletal structures, vessels and nerves (Figure 4.73).  
In particular, multidetector-row computed tomography (MDCT) angiography is a 
useful procedure in providing detailed information of sciatic artery aneurysm, such as 
accurate site or size. It also plays a role in the assessment of persistent sciatic artery 
aneurysm associated with diverse outcomes as the degree of intramural thrombosis, distal 
thromboembolism and atherosclerotic change associated variation of the venous system 
(Shimono et al 1995; Samson et al 2004; Jung et al 2005; Como et al 2005; Hayashi 
2006). Computed tomography also plays a major role in the differential diagnosis of sciatic 
artery aneurysm from other diseases. It is not only a diagnostic method, but can show the 
anatomical course and relationship of the sciatic artery to the other structures such as an 
accompanying vein, and femoral system as well as identifying the level of transposition or 
anastomoses to other arteries or the presence of other vascular variation according to the 
landmark bone (Figure 4.73) (Ikezawa et al 1994; Shimono et al 1995; Maldini et al 2002; 
Samson and Showalter 2004; Jung et al 2005). Sasaki et al (2009) used enhanced 
computed tomography for the evaluation of unusual venous drainage on the posterior 
aspect of the lower extremities in coexistence with a persistent sciatic artery. 
The most common radiological procedure is angiography, being the most 
important and prime diagnostic aide (Pirker and Schmidberger 1972; Bower et al 1977; 
Greebe 1977; Steele et al 1977; Morinaga et al 1985; Michel et al 2002). Mandell et al 
(1985) studied sixteen cases using arteriography angiography in which fifteen cases with 
persistent sciatic artery were identified.  This study clarified that 93.75% of cases had 
persistent sciatic artery which showed the importance of using arteriography angiography 
as a necessary diagnostic tool. Angiography has many advantages: it can be used to 
Chapter 4 
 
208 
 
study the normal anatomy of the vascular system; it defines abnormalities or variations; it 
has also assisted in understanding the vascular variation development and improvement 
of classification (Rubinstein et al 1985). 
The clinical diagnosis of persistent sciatic artery can be determined by one of four 
methods: first by incidental demonstration during arteriography; second by the presence of 
a pulsatile gluteal mass; third by neurological symptoms resulting from sciatic 
compression by a dilated aneurysm; and fourth, a very rare case, an occlusion of both the 
external iliac and femoral arteries in the presence of a patent sciatic artery as a result of 
an uncommon clinical finding of absent femoral pulse with palpable popliteal and/or pedal 
pulses during cardiovascular examination of the lower extremities (Bower et al 1977). 
Angiography has been used for the investigation of ischaemia, atypical sciatica, 
aneurysm, gluteal mass and atherosclerotic changes commonly associated with 
thrombosis. The procedure has been seen as a part of medical conservative 
management, such as thrombolysis or used in surgical treatments, such as embolisation. 
Therefore, a thrombosis or embolus is diagnosed by this procedure (Gabelmann et al 
2001). In literature study of 171 patients with sciatic artery aneurysm cases, a radiologic 
study was used to clarify the pathology and classical presentation of sciatic artery 
aneurysm disease (Table A.74, 3.75 and 3.76).  
 
Moreover, it includes the gold 
standard diagnosis of sciatic artery 
disorder.  Based on Bower et al 
(1977) classification it clarifies the 
incidence of complete and 
incomplete forms and the 
architecture of the femoral system. 
For example, Michel et al (2002) 
reported a case of subacute 
ischaemia of the lower limb and used 
arteriography with spiral computed 
tomography (CT) to show the type of 
persistent sciatic artery, with 
classification and the types of 
femoral artery in relation with other 
Figure 4.74: Computed tomography (CT) angiogram with 
three dimensional (3D) reconstruction confirming bilateral 
persistent sciatic artery (PSA) coursing posteriorly as well as 
the aneurysm dilation on the left. There is artifact present 
secondary to the hip prosthesis. Superficial femoral artery 
(SFA) (arrowhead), PSA (arrow). [Figure has been taken from 
Samir, Patel, Reilly. (2007) Non-Invasive Angiography. A 
Case Report: Persistent Sciatic Artery—A Curious Vascular 
Anomaly.  Catheterization and Cardiovascular Interventions 
70:252-5. 
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surrounding structures (Figure 4.74). In a review of sciatic artery aneurysm of 171 
patients, the radiology procedure has been used to study the anatomical characteristics of 
the superficial femoral artery size and course. In coexistence with a sciatic artery, 
hypoplasia of the superficial femoral artery was found in 66.7% and aplasia in 8.8%. 
However, the superficial femoral artery was found to be regular in size in 24.6%. 
Moreover, the radiologic study identified the termination of the superficial femoral artery 
ending as collateral circulation in 7.9% to the popliteal artery or continues as the popliteal 
artery 9.6% and at thigh in 73.7% (Table A.81). Furthermore, the deep femoral artery size 
and course has been studied in detail by radiology in association with a sciatic artery. The 
deep femoral artery was found to be regular in size (58.7%), hypoplastic (21.7 %), 
hyperplasia (4.3%) and aplastic (15.2%). It was observed to terminate as the collateral 
circulation to the popliteal artery in 2.2% and continue as the popliteal in 2.2%, as well as 
terminating at any level of the thigh in 80.4% and was congenitally absent in 15.2% (Table 
A.82). It also determines the origin and course of a persistent sciatic artery at each level of 
a bony landmark (Sasaki et al 2009). In a review of 206 case of 171 patients, the 
radiological studies were found to be diagnostic of sciatic artery aneurysm. The radiology 
determined the sciatic artery termination as the popliteal in 84.2%, in the thigh in 8.9%, 
trifurcation in 0.6% and collateral circulation in 6.3% (Table A.80). 
Angiography is said to be the gold standard investigation to determine pathological 
lesions of vessels. However, radiological findings can be misdiagnosed due to the images 
not being reviewed by professional radiologists in a proper way or because of restriction or 
limitation in providing good exposure of images (Aziz et al 2005). In a recent study, van 
Hooft et al (2009) angiography used in the study of 98 cases: angiography diagnosed all 
of the cases except four. This means that angiography has an estimation of diagnostic 
procedure of 95.9% indicating that it is a very important tool in persistent sciatic artery 
diagnosis. They explained the failure of angiography in four cases of persistent sciatic 
artery to be due to an urgent condition needing surgical intervention, immediately putting 
angiography as an extremely significant technique for use in the diagnosis of the 
persistent sciatic artery. Based on 206 cases of sciatic artery, the radiology was found to 
be a diagnostic tool in 91.5%, Angiography was used to diagnose the sciatic artery in 
72.4%, whereas computer tomography was used to diagnose the sciatic artery in 3.7%. 
The combination of angiographic and computer tomography was used to clarify the sciatic 
artery in 23.9% and angiographic and magnetic resonance imaging in 3.0%. Computer 
Tomography and magnetic resonance imaging was used to discover the sciatic artery in 
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1.5%. Furthermore, ultrasound (US) is also a tool used to clarify the sciatic artery in 6.7%, 
whereas venography is used in 1.5% (Table A.85). Therefore, angiography is still a gold 
standard procedure in the diagnosis of sciatic artery aneurysm. 
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Aneurysm of sciatic artery 
Ischaemic extremities may due to lower limb artery aneurysm. Sciatic artery 
aneurysms were found to constitute 3% of lower limb artery aneurysms (Brantley et al 
1993). The sciatic artery predisposes to aneurysm, atherosclerosis, thrombosis and 
peripheral vascular ischemia (Figures 4.71, 4.73, 4.74, 4.75) (McLellan and Morettin 1982; 
William et al 1983; Mayschak and Flye 1984; Freeman et al 1986; Gasecki et al 1992; 
Martin et al 1986; Brantley et al 1993; Mathias et al 1993; Chleboun and Teasdale 1995; 
Batchelor and Vowden 2000; Ishida et al 2005; Parry et al 2002; Jung et al 2005; Littler et 
al 2007; Patel and Reilly 2007; Ooka et al 2008; Mofidi et al 2008; Chikada et al 2008). 
Persistent sciatic artery aneurysm (PSAA) was first described in 1864 by Fagge (Maldini 
et al 2002). Based on a literature review of sciatic artery aneurysm, the sciatic artery was 
found to be complete in 86.5% and incomplete in 9.2%, while an anatomical study 
observed a healthy incomplete form of sciatic artery in 22.3% with no coexistence of the 
complete form. Therefore the complete sciatic artery is more predisposed to aneurysm 
than the incomplete form. However, the incomplete form has a low predisposition to 
aneurysm, leads to variability which coexistence of the pelvic artery (Table A.78). 
Therefore, high prevalence of an incomplete sciatic artery is based on dissection due to it 
being undiscovered during life. Based on current review of sciatic artery aneurysm 
diagnosis, the sciatic artery may discovered indirectly through investigation for unrelated 
clinical features in 25.5% (Table A.93) such as tethered cord (0.7%), imperforate anus 
(0.7%) and gunshot 1.2% (Table A.94). 
Youngson et al (1980) reported a rare case of persistent sciatic artery aneurysm 
incidentally diagnosed with further investigation of severe varicose veins and later venous 
ulceration (Madson et al 1995). This paper explains that aneurysm of persistent sciatic 
artery not only compresses the sciatic nerve, which produce sciatica, but may also 
compress the sciatic vein. The sciatic vein in this case may be a major route of deep 
venous drainage and receives the superficial venous drainage. Obstruction of the sciatic 
vein occurs as a result of aneurysm compression which produces varicose vein with 
complications such as ulceration. The sciatic artery was discovered incidentally via 
venous system diseases: for example the varicosity in 3.3% and deep venous thrombosis 
in 0.7% in the current sciatic artery study. 
Persistent sciatic artery has a high incidence of aneurysm (Wu et al 2007) and is 
complicated by aneurysm formation in more than 25% of cases (Wolf et al 1993). The 
sciatic artery may be detected clinically in cases of aneurysm with an incidence rate of 
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50% of all sciatic artery cases (Shutze et al 1993). More recently, persistent sciatic artery 
aneurysm had an incidence of 46% of all sciatic artery cases (Ikezawa et al 1994). A more 
recent review by Maldini et al (2002) of 87 cases of aneurysm reported that the incidence 
ranged between15% and 46%. A worldwide review of sciatic artery cases reported the 
final clinical diagnosis of sciatic artery to be normal in 35.4% and aneurysm in 64.6%, 
based on the radiologic and autopsy (anatomy dissection) studies (Table A.89).  
Aneurysm can be present in any type of persistent sciatic artery. The complete 
sciatic artery acts as the principal blood supply to the lower limb (Mayschak and Flye 
1984; Shutze et al 1993; Frikha et al 1993; Mathias et al 1993; Tohno et al 1993; Breek 
and Rutsaert 1995; Yazama et al 2002). In the complete type of persistent sciatic artery 
aneurysm, revascularization is mandatory because the aneurysm may cause serious 
lower limb ischaemia (Martin et al 1986; Bower et al 1977; Ikezawa et al 1994; Batchelor 
and Vowden 2000). In this type, the persistent sciatic artery is a dominant source of the 
blood supply to the lower limb (Blair and Nandy 1965; Bower et al 1977; Donovan and 
Sharp 1984; Tohno et al 1993; Sindel et al 2006; Wu et al 2007). Aneurysm could also be 
present in the incomplete form which is less severe than the complete form (Wilms et al 
1986) due to the minority of incomplete sciatic artery (Samson andShowalter 2004) 
supplying the lower limb, which is supplied mainly by femoral system (Bower et al 1977; 
Brantley et al 1993; Kuwabara et al 1997). 
 
Clinical features: 
The clinical features of persistent sciatic artery aneurysm are a painful pulsatile 
buttock mass, sciatic neuropathy caused by sciatic nerve compression, and lower limb 
ischaemia caused by thrombosis or distal embolization (Martin et al 1986; Williams et al 
1983). On clinical examination of the patient’s lower limb it is found to be cold and blue 
with neither palpable pulse nor motor or sensory function, which is strong evidence of 
coexistence of persistent sciatic artery aneurysm (Loh 1985). Intermittent claudication, 
ischaemia, a pulsating mass or neurological symptoms are manifestation of sciatic artery 
aneurysm in almost 80% (van Hooft et al 2009) whereas Ikezawa et al (1994) have stated 
that ischialgia and gluteal pain have presented with 5% and 2% of all cases, respectively.  
However, aneurysm may be discovered incidentally (Nair et al 1999). In the 
present sciatic aneurysm study, this condition may present as atypical sciatica in 11.5%, 
gluteal mass in 9.7%, intermittent claudication symptoms in 44.8%, ischaemic toe in 6.7% 
or atrophic right lower extremity in 0.6% considered as a main complaint of patients. 
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Figure 4.75: (A) Postoperative examination of the excised specimen. The cut surface of the mass reveals a 
typical aneurysm of the persistent sciatic artery (PSA) with an entire intramural (inside lumen) obstruction. (B) 
Atypical cell proliferation with vasoformative growth pattern is confirmed. (Hematoxylin–eosin stain x400). 
[Taken from Osanai, Tsuchiya, Sugawara (2008) Persistent sciatic artery aneurysm associated with the 
development of angiosarcoma: a case report. Arch Orthop Trauma Surg 128:937-40. 
 
Twenty six percent of all persistent sciatic artery cases reported with a gluteal 
mass (Ikezawa et al 1994) which can be divided into three types. The first type is a mass 
associated with pain, referred to as a painful mass: it accounts for 10% of masses. The 
second type is a mass which has no associated pain, called painless mass, accounting for 
6% of masses. The third type is the mass associated with a pulse, known as pulsatile 
mass, presenting in 13% of masses. A pulsatile and non-tender mass in the buttock may 
reveal a large sciatic artery aneurysm (Tisnado et al 1979; Mandell et al 1985; Martin et al 
1986; Freeman et al 1986; Ito et al 1994; Wong et al 1995). Aneurysm of the sciatic artery 
should be considered in any patient who presents with a pulsatile posterior thigh mass 
whether in the presence or absence of symptoms of peripheral vascular disease (Zaccaria 
et al 1986). According to Noblet et al (1988) a pulsatile mass in the buttock indicates 
aneurysm of the persistent sciatic artery, which was present in almost 35%. In the current 
review sciatic artery aneurysm presents with gluteal mass in 28.8% (Table A.96), whereas 
Ikezawa et al (1994) found it to be 29%. The gluteal mass classified as a painful and a 
pulsatile gluteal mass occurred in 1.3% and 26.9% on clinical examination, while the 
incidence of gluteal mass occurred in 0.6% discovered by clinical investigation (Table 
A.96). 
The occurrence of lower limb ischaemia is as a result of constriction of the 
persistent sciatic artery. This ischaemia can be prevented by surgical correction of the 
persistent sciatic artery constriction via excision with the lower limb becoming 
revascularised. Also, surgical resection is indicated in cases of sciatic artery aneurysms 
because of not only lower limb ischaemia as a result of embolic occlusion of arteries distal 
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to the aneurysm, but also because of the danger of aneurysm rupture (Tisnado et al 1979; 
Vimla et al 1981) (Figure 4.75). Persistent sciatic artery aneurysm carries a risk of rupture: 
only a few cases have been reported by Fagge (1864), Freeman et al (1986) and Ishida et 
al (2005), which occurred in 0.5% (Table A.89). 
Persistent sciatic artery may present with intermittent claudication as a peripheral 
vascular disorder due to a symptomatic stenosis (Littler et al 2007). van Hooft et al (2009) 
documented a stenosis of the persistent sciatic artery in 7%, while an occlusion of the 
persistent sciatic artery was observed in 9% of all cases. They also observed that 
occlusion of an artery distal to the persistent sciatic artery occurred in 6%. Based on the 
sciatic artery cases of 171 patients, either with or without aneurysm, pathology report 
showed atherosclerosis of the sciatic artery in 0.5%, embolism in 5.2%, thrombosis in 
17.7%, sciatic artery aneurysm with no embolism or thrombosis in 38% and ruptured 
haematoma in 1%. In addition, embolism and thrombosis were associated with a sciatic 
artery aneurysm in 11.5%, while in the healthy sciatic artery with no findings in 26% (Table 
A.86). 
Pathology reports of sciatic artery with no aneurysm and associated with 
atherosclerosis was 0.5%, embolism 1.0%, thrombosis 2.1%, ruptured haematoma 0.5% 
and a combination of embolism and thrombosis in 2.6% (Table A.87). However, sciatic 
artery aneurysm depending on the pathology report was found to have embolism in 4.2%, 
thrombosis in 15.6%, or embolism and thrombosis in 8.9% (Table A.89). 
Based on the experience of Brantley et al (1993) who stated that acute lower 
extremity ischaemia caused by thrombosis of a sciatic artery aneurysm can be treated 
successfully with intraarterial thrombolytic therapy followed by interposition graft repair. 
This paper shows that surgical intervention is the only complete treatment of persistent 
sciatic artery aneurysm associated with complications such as thrombosis. 
In 1994, a review of the world literature was undertaken on aneurysm of persistent 
sciatic artery by Ikezawa et al. They reviewed 167 cases of persistent sciatic artery 
complications: complications are the only way for persistent sciatic artery to be 
discovered. Complications such as ischaemia of the lower limb and others may or may not 
present with symptoms or signs. They stated that aneurysm leading to ischaemia occurred 
in 31%. This ischaemia of the lower limb may occur suddenly (acute), presenting in 14%, 
while if the ischaemia gradually happens (chronic) it presented in 17%. Therefore, 
ischaemia was present in almost a third of cases, indicating a high significance of 
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persistent sciatic artery aneurysm associated with occlusion either by thrombosis or 
embolism leading to peripheral vascular disease.  
Other patients experience sciatica manifested by pain, numbness, or motor 
impairment as a result of compression of the sciatic nerve by the aneurysm at the level of 
the sciatic notch (Gasecki et al 1992; Gabelmann et al 2001). Mayschak and Flye (1984) 
previously stated that aneurysms typically occur at the level of the greater trochanter 
under gluteus maximus. Other cases of pseudoaneurysm of the sciatic artery have been 
identified in the region of the gunshot wounds behind the lesser trochanter level (Martha 
and Morris 1995). Also, another case study reported that the persistent sciatic artery 
aneurysm was posteriorly located at the level of ischial tuberosity. The persistent sciatic 
artery passes at the level of the greater and lesser trochanters and ischial tuberosity, 
which is an important area located between those levels (Aziz et al 2005). A review by 
Shutze et al (1993) of 93 cases reported that 50% of all patients developed aneurysms of 
a persistent sciatic artery which are characteristically located caudal to the sciatic notch as 
opposed to gluteal aneurysms that are cephalad to this landmark. Diagnosis of 
presentation of atypical sciatica may come up with a final diagnosis of persistent sciatic 
artery aneurysm (Mazet et al 2006).  
Aneurysms have been the most common complication and reason for discovering 
persistent sciatic artery, frequently of unknown origin or for no clear reason. The most 
frequent possible reason can be explained by the hypothesis of overstretching, as a 
consequence of the anatomical location of the persistent sciatic artery. Another hypothesis 
may explain the reason for persistent sciatic artery aneurysm as a result of the artery 
being compressed against the sacrospinous ligament, piriformis and the innominate 
during flexion of the hip joint (Maldini et al 2002). In this situation the sciatic nerve could 
be compressed between the sacrospinous ligament and the persistent sciatic artery. 
Based on current review, the most common site of sciatic artery aneurysm is in the gluteal 
region (75.9%), whereas the distal part of the sciatic artery was found to be the least 
common site (3.7%). Pelvic aneurysm of the sciatic artery occurred in 5.6%, as well as the 
complete sciatic aneurysm. In general, the second most common site of sciatic artery is at 
any level of its course in the thigh (9.3%) (Table A.90). This study suggests that the 
sacrospinous ligament may cause repeated trauma to the sciatic artery leading to 
aneurysm. Based on present sciatic artery aneurysm review, trauma was found to be a 
reason of aneurysm in 3.9% 
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Other research suggests that a reduction in elasticity of the tunica media of the 
artery which is found in a congenitally impaired arterial wall (Sultan et al 2000); 
atherosclerosis (Kubota et al 2000) may also play a role. Persistent sciatic artery 
aneurysm has been shown to have an association with syphilis in early cases (Clark and 
Beazley 1979). 
 
Clinical evaluation  
The clinical diagnosis of persistent sciatic artery is based on the incidental 
demonstration of the persistent sciatic artery by arteriography, the presence of a pulsatile 
gluteal mass, neurological symptoms resulting from sciatic compression by a dilated 
aneurysm and the extremely rare case in which both the external iliac and femoral arteries 
are occluded in the presence of a patent sciatic artery. This gives rise to the unusual 
clinical findings of absent femoral pulse with palpable popliteal and/or pedal pulses (Bower 
et al 1977). Based on the current review study of 206 sciatic artery cases, the sciatic 
artery aneurysm has been evaluated by clinical examination. The physical examination of 
the sciatic artery aneurysm showed that the popliteal pulse is clinically absent in 59.5% 
and diminished or weak in 14.3%, whereas the pulse is regular in 26.2% (Table A.83). The 
clinical examination also includes the dorsalis pedis pulse which was found to be 
impalpable clinically in 65% and very weak in 17.5%; whereas it was found to be regular in 
17.5% (Table A.84). 
Incidental arteriography could demonstrate persistent sciatic artery as a part of 
clinical investigation in diagnosis, as a result it is considered one of the clinical diagnostic 
tools. The radiological procedure confirms the diagnosis in 91.5%, with the remaining 
8.5% being found at autopsy or anatomical dissection (Table A.85). Angiography is a 
standard procedure in diagnosis of sciatic artery aneurysm in 72.4%. Other procedures, 
such as CT are also used to diagnose sciatic artery aneurysm in 3.7%. The combination 
of both previous procedures diagnoses 23.9%, as well as angiographic and magnetic 
resonance imaging (MRI) being used for final diagnosis of the sciatic artery aneurysm in 
3.0%. On the other hand, computer tomography and magnetic resonance imaging 
combined being also used to discover the sciatic artery in 1.5%. Ultrasound is also a tool 
used to confirm the sciatic artery in 6.7%, whereas venography is used in 1.5% (Table 
A.85). 
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Coexistence of sciatic artery and association of congenital anomalies: 
Persistent sciatic artery is associated with other congenital anomalies including 
Mullerian and renal agenesis (Madson et al 1995). Furthermore, ligation of a persistent 
sciatic artery to connect an artery of a transplanted kidney may lead to severe ischaemic 
damage to the lower extremity (Freeman et al 1986; Balachandra et al 1998). This review 
of sciatic aneurysms shows that renal disease is associated with this aneurysm, such as 
polycyctic ovarian disease in 3.9%, chronic renal failure in 2%, post kidney transplant in 
0.7%, dialysis and hemodialysis in 2%, renal cell carcinoma nephrectomy in 0.7% and 
solitary pelvic kidney in 0.7%. 
More recent studies have been conducted and arteriovenous malformation has 
been reported in cases of persistent sciatic vessels (Madson et al 1995, Kurtoglu and 
Haluk 2001) which have a slight incidence of 1.3% in the current study. 
Moreover, few cases show syndromes associated with vascular anomalies which 
may accompany persistent sciatic artery. As an example, amniotic band syndrome has an 
incidence of one of fifteen thousand: it is a very rare disease and associated with 
deformities of the limbs. The first case of amniotic band syndrome associated with a 
constriction of a persistent sciatic artery was reported by Daya (2008). Also, bone or soft 
tissue as well as hypertrophy, hypotrophy, hemihypertrophy, neurofibromatosis, 
haemangioma and abnormalities of the lower limb arteries were found to be common with 
sciatic aneurysm in 16% of the cases (Madson et al 1995). Based on the present sciatic 
aneurysm review sciatic artery aneurysm was diagnosed incidentally in several tumours, 
being neurofibromatosis (0.7%), schwannoma (0.7%) and infantile pelvic haemangioma 
(0.7%). Not surprisingly sciatic artery aneurysm is linked to congenital limb deformity 
disorders such as overlap syndrome in 0.7%, double knee in 0.7% or tibia in 0.7%, 
amniotic band syndrome in 0.7%, hemihypertrophy in 0.7%, and soft tissue hypertrophy in 
0.7% (Table A.90).  
Fung et al (2008) report a case of persistent sciatic artery aneurysm formation and 
thrombosis in a patient with rheumatoid arthritis, systemic lupus erythematosus overlap 
syndrome and Raynaud's phenomenon. Basically, these autoimmune syndromes or 
disorders as a part of their course or regarded as aggressively pathological, have attacked 
the artery by the same antibodies which produce vasculitis. Then, aneurysm and 
thrombosis of a vein or artery may develop as well as arteritis. Conclusively, persistence 
of autoimmune diseases increases the risk of aneurysm incidence over the risk of the 
presence of the sciatic artery itself. Sciatic artery aneurysm is linked with several 
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autoimmune and infective vasculitis diseases in 4.1%, such as Burgors disease 0.7%, 
rheumatoid arthritis 1.3%, systemic lupus erythematus 0.7%, Raynaud’s phenomenon in 
0.7% and positive venereal disease in 0.7%(Table A.90).  
Based on the current review of 171 patients, sciatic artery aneurysm is associated 
with several clinical conditions. It is associated with other aortic branch anomalies, such 
as aberrant right subclavian in 0.7%, aortoiliac aneurysm in 1.3%, carotid variation in 
0.7%, internal carotid aneurysm in 0.7% and aortic coartication in 1.3%. Furthermore, it is 
also associated with other iliac system branch anomalies, such as congenital absence of 
the external iliac artery in 0.7%, hypoplasia of the external iliac artery in 5.9% and 
hyperplasia of the internal iliac artery in 3.3%. It has been observed to be linked with 
either internal iliac artery aneurysm 0.7% or a large lumen of the internal iliac artery in 
2.6%. In coexistence, the presence of the inferior gluteal artery was found in 0.7%, 
whereas it was found to be absent in 0.7% (two cases described). In the femoral system, 
the sciatic artery is associated with congenital absence of the common femoral artery in 
1.3%, popliteal aplasia in 0.7%, popliteal artery and its branches with aneurysmic emboli 
and thrombosis in 3.3% and in 2.0%, and tibial aneurysmic emboli and thrombosis in 
0.7%. Sciatic artery aneurysm is also related to several other aneurysms: abdominal aortic 
artery aneurysm in 0.8%, common femoral artery aneurysm in 0.8%, internal iliac artery 
aneurysm in 3.1% and tibial artery aneurysm in 0.8% (Table A.92). 
Moreover, sciatic artery aneurysm is also linked with chronic disease: 
hyperparathyroidism in 0.7%, diabetes mellitus in 4.6%, hypertension in 3.9% and obesity 
in 2.6%. Chronic obstructive pulmonary disease was found in 2.0% in sciatic artery 
aneurysm. Smoking showed a higher incidence (3.9%) comparing to other factors 
indicating an increased predisposition of aneurysm of the sciatic artery as well as hepatic 
and renal or chronic diseases affecting blood viscosity and vascular endothelia cells 
leading to thrombosis. Vascular anomalies of the iliac system showed a high rate with 
sciatic artery coexistence indicating that iliac system development is linked to sciatic 
embryology (Table A.90). Sciatic aneurysm is found in patients with atherosclerotic 
change (1.3%) and stroke (1.3%) as well as in cardiac conditions: atrial fibrillation (0.7%), 
myocardial infarction (1.3%), coronary artery disease (1.3%) and ischemic heart disease 
(0.7%)(Table A.90). 
In addition, sciatic artery aneurysm was found with coexistence of several 
disorders: hepatic function disorders in 2.4%, such as hepatocellular carcinoma in 0.7%, 
as well as in hepatitis B in 0.7%. It has also been also observed in patients with 
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hypercholesterolemia and lipidemia in 1.3%. Obstetric and gynecological disorders, such 
as cervical tumor in 0.7% and hysterectomy in 0.7% are associated with sciatic aneurysm  
 
Treatment: 
Sciatic artery aneurysm has been repaired by various procedures. Ligature of a 
persistent sciatic artery is recommended for the surgical treatment of the aneurysm 
(Steele et al 1977; Ito et al 1994). Vimla et al (1981) stated that if aneurysm formation of 
persistent sciatic artery adheres to the sciatic nerve, there should be a no attempt to 
excise the aneurysmal sac. For prevention of embolism recurrence, the aneurysm has to 
be excluded from the stent-graft. The endograft patency and aneurysm exclusion have to 
be maintained for up to 22 months to restore adequate pedal perfusion (Gabelmann et al 
2001). Percutaneous endovascular management of persistent sciatic artery lesion with a 
stent-graft represents a further treatment option (Martin et al 1986; Fearing et al 2005; 
Mofidi et al 2005).  
The embolic obstruction of the blood arterial supply of the lower limb could be 
diagnosed and managed by embolectomy catheter with ePTFE graft bypass (Gerner et al 
1998; Kim et al 1980; Wu et al 2007). Recently, persistent sciatic artery aneurysm 
associated with emboli have been treated by successful transcatheter coil embolization 
rather than open surgery. This surgical procedure is safe, effective and less invasive than 
surgery.  
With the application of a transcatheter many therapeutic options for the treatment 
of persistent sciatic artery aneurysm arise (Sultan et al 2000; Fearing et al 2005; Ooka et 
al 2008). The goals of surgical treatment are exclusion of the aneurysm to prevent future 
complications from the diseased sciatic artery, and restoration of satisfactory blood flow to 
the lower extremity with no manipulation of the sciatic nerve (Gabelmann et al 2001). 
These advanced surgical procedures decrease the incidence of lower extremities 
amputation. The most serious and dangerous location of an aneurysm is the proximal part 
of the persistent sciatic artery which may lead to amputation of the lower extremity if the 
ischaemia is not corrected (Pignoli et al 1980). Arterial insufficiency as a result of 
thrombosis of the aneurysm or distal embolization of mural thrombus from the aneurysm is 
also a common clinical presentation and is associated with a high incidence of limb loss 
(Mandell et al 1985; Martin et al 1986). Amputation has an incidence rate of  8% (9 out of 
159 sciatic cases) based on the van Hooft et al (2009) review. Early surgical treatment 
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decreases the amputation rate associated with thromboembolic complications by 25% 
(Wolf et al 1993). 
Beside surgical treatment, Kritsch et al (2006) also reported on their experience of 
conservative therapy of complete occlusion of a persistent sciatic artery. Angiography was 
done for the patient who received twenty intravenous courses of prostaglandin E1 for 4 
weeks, followed by oral anticoagulation. After three years of therapy the patient showed 
no typical symptoms of intermittent claudication or limb ischaemia. This case shows that 
conservative therapy may be an effective method as well as surgical treatment. The 
conservative or medical treatment prevents recurrence of thrombosis (Sasaki et al 2009). 
Treatment based on the principles of long term medical trials is used to avoid emboli 
formation which can causes sudden death from pulmonary embolism. The treatment 
includes oral anticoagulants followed by intravenous heparinization during hospital 
admission. The current study review showed that the oral conservative treatment of sciatic 
artery thrombosis has been a correct choice in 2.6%. 
In the sciatic aneurysm review study, the amputation rate reached 7.3%, being 
limb amputation in 6.6% and toe amputation in 0.7%. The mortality rate increased in 
sciatic artery aneurysm cases, especially in elderly and with coexistence of other chronic 
conditions ending in death in 3.3%. In this study, the failure of surgery is recorded as 
0.7%, whereas the complication has been measured as recurrent intermittent claudication 
(0.7%) and recurrent aneurysm (3.3%), drop foot in (0.7%) and post partum hemorrhage 
(1.0%). However, successful operation has been measured in 68.9% (Table A.96). 
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Internal iliac artery classification 
 
Internal iliac artery 
The old description of the internal iliac artery divisions by Herbert (1825) classified 
it into the internal surface of pelvis, pelvic viscera and extrapelvic branches. After that, 
Power (1862) put forward a different classification dividing it into internal and external 
arteries which are distributed inside or outside the pelvis respectively. Several studies of 
the internal iliac artery classification based on pelvic visceral branches (Testut 1948; 
Williams 1995) and regional branches in the gluteal region, posterior and medial 
compartments of the thigh and the hip joint (Fredet 1899; Rouviere 1967) have been 
suggested. However, Jastschinski (1891) classified the internal iliac artery branches 
based on their artery size into three groups. The previous classifications of the internal 
iliac artery branches has not been used to any extent because of deficiencies in the 
description of the arteries. For example, some arteries supply both intra and extrapelvic 
structure. Also, in the first classification there will be the variability of branches in males 
and females. Moreover, during dissection the size of the artery varies from one cadaver to 
another. Finally, the internal iliac artery has been described as dividing into anterior and 
posterior trunks (Carter 1986; Sharpey et al 1867; Wilson1868). 
Many authors have reported variable types and incidence of internal iliac artery 
branches by based on radiological images (Merland and Chiras 1981; Pelage et al 1999). 
In dissection, the goal was to identify the arterial supply of the sciatic nerve. The sciatic 
artery is the one of the arteries supplying the sciatic nerve, which either coexistent with or 
is a replacement of the inferior gluteal artery. Therefore, the internal iliac artery 
classification has to be kept up to date. Historically, the internal iliac artery has been 
classified by Adachi (1928) using the superior and inferior gluteal artery as well as the 
internal pudendal artery, into five types. Ashley and Anson (1941) updated the 
classification by adding the umbilical artery to the previous arteries.  
In fact, the Adachi (1928) classification has become the gold standard for the 
internal iliac artery as many authors follow it and assess vary incidence rate of each type. 
However, most of studies on the internal iliac artery are based on the Adachi (1928) 
classification of nearly a century ago (Tsukamoto 1929; Miyaji 1935; Arai 1936; Hoshiai 
1938; Ashley and Anson 1941; Suzuki 1951; Yasukawa 1954; Raithwaite 1952; Fischer 
1959; Roberts and Krishinger 1968; Morita et al 1974; Iwasaki et al 1987; Yamaki et al 
1998) (Table 1.2). The latest to update were Yamaki et al (1998) and Bilhim et al (2011). 
Unfortunately, the first classification done by Lipshutz (1916) classification included the 
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obturator artery with the superior and inferior gluteal arteries, as well as the internal 
pudendal artery. Adachi (1928) proposed Type I of Lipshutz (1916) as Type I, whereas 
Type V of Lipshutz (1916) was Type 1b, and the Type V of Lipshutz (1916) as type IV. 
However, type VI of Lipshutz has been excluded. 
In Type 2, Lipshutz (1916) describes an unusual course of the inferior gluteal 
artery arising from the posterior trunk passing through the supraperiformis foramen with 
the superior gluteal artery. He also described the obturator artery as arising from the 
posterior trunk, indicating that the inferior gluteal artery is the sciatic artery based on the 
current sciatic artery theory. Moreover, Lipshutz (1916) described double inferior gluteal 
arteries when the first and the second passed above and below the piriformis respectively. 
Therefore, one of the both inferior glutel artery was sciatic artery. Due to the Adachi 
(1928) classification, many authors have missed the sciatic artery by excluding the 
obturator artery. The current study used the Adachi (1928) classification after a clear 
observation of the origin of the obturator artery to decide whether an artery was either the 
sciatic or inferior gluteal artery (Figure 4.76) (Table 1.1). 
 
 Figure 4.76: The internal iliac artery classification (Figure has taken and modified from Yamaki et al 1998). 
The internal iliac artery classified into five types.(U. Umbilical artery, S. Superior gluteal artery, I. Inferior 
gluteal artery, P. Internal pudendal artery). 
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Based on the current study, the internal iliac classification has different incidences 
of each type according to the Adachi classification (Figure 4.77). Furthermore, the 
presentations of several variations do not belong to any type indicating that a new review 
and update of this classification is required. 
 
 
Figure 4.77: A reviews of internal iliac artery classification in different studies. 
 
New internal iliac artery classification 
In the current study, 65 internal iliac artery specimens were unable to be assigned 
to any type of Adachi (1928) classification due to the presence of a sciatic artery or 
absence of the inferior gluteal artery.  
 
Current internal iliac artery classification 
 Based on based on the Adachi (1928), 65 cases did not belong to any type of this 
classification. In case of the author has been confused or could not identify the artery, 
whether an incomplete form of the sciatic artery or the inferior gluteal artery, may lead to 
misidentification (51 cases). Even in cases of false identification, there are fourteen cases 
which could not be identified due to coexistence of a sciatic artery with the superior and/or 
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inferior gluteal artery, as well as the internal pudendal artery (Table A.70). Therefore, the 
first, second, third and fourth types occur with an incidence of 38.1%, 18.2%, 36.4% and 
2.3% (Table A.68). The previous identification incidences including true and false types, 
may be recognized by authors who identify the incomplete sciatic artery as the inferior 
gluteal artery in cases when the latter artery is absenct whereas the new type in which 
authors inability to classify occur in 4.6% (Table A.68). The first type is subdivided into 1A 
occurs in 19.9% and 1B occurs in 18.5%, whereas the second type subdivided into A 
occurs in 6.3% and B in 11.9% (Figure 3.31, Table A.69). 
The Adachi (1928) classification fails to record cases of coexistence of the sciatic 
artery and congenital absence of the inferior gluteal artery. This study includes the exact 
type with either atypical or substitution types. A typical type is coexistence of the sciatic 
artery with the superior or inferior gluteal artery, whereas the substitution type is the sciatic 
artery is a replacement for either the superior or inferior gluteal arteries.  
Type I, the superior gluteal artery arises independently from the internal iliac 
artery, whereas the inferior gluteal and internal pudendal arteries arise from a 
gluteopudendal trunk dividing into Type A above and Type B below the pelvic floor.  
Therefore, the first type occurs in 36.1% which are 19.2% of Type Ia and 16.9% of Type 
lb. In addition, the first type has further subdivisions into three atypical (SA1, SA2 and 
SA3) and two substitutive types. Atypical first type (SA1), the superior gluteal artery with 
the sciatic artery arise from the internal iliac artery, whereas the inferior gluteal and 
internal pudendal arteries arise from a gluteopudendal trunk dividing into three forms: 
Type Ia above, Type lb below pelvic floor and Type Ic in which the inferior gluteal and 
internal pudendal vessels arise independently. Atypical first Type (SA2), the superior 
gluteal artery arises independently from the internal iliac artery, whereas the inferior 
gluteal and internal pudendal arteries arise from a gluteopudendal trunk originating from 
the sciatic artery and can be one of three forms: Type Ia above and Type l b below pelvic 
floor, and Type Ic the inferior gluteal and internal pudendal arteries arise independently 
from sciatic artery. the latter was observed in 0.7%.  
Atypical first Type I (SA3), the superior gluteal artery arises independently from the 
internal iliac artery, whereas the sciatic artery, inferior gluteal and internal pudendal 
arteries arise from common trunk dividing inside the pelvis: no cases were observed. 
Atypical substitutive Type I (A), the superior gluteal artery is replaced by the sciatic artery 
arising independently from the internal iliac artery, whereas the inferior gluteal and internal 
pudendal arteries arise from a gluteopudendal trunk into two forms: substitutive Type I 
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(A1) above and Type I A2 below the pelvic floor occurring in 2%. Atypical substitutive 
Type I (B), the superior gluteal artery arises independently from the internal iliac artery, 
whereas the inferior gluteal is replaced by the sciatic artery arising with internal pudendal 
artery from a common trunk in two forms: Type I B1 above and Type I B2 below the pelvic 
floor, whereas Type I B3 is the internal pudendal artery arising from the sciatic artery. This 
latter type occurs in 1.3% (Figures 3.32, 4.78, 4.79, 4.80, 4.81, 4.82 and 4.83). 
 
Figure 4.78: Type 1: The superior 
gluteal artery (S) arises 
independently. A: Type 1a is a 
gluteopudendal trunk dividing 
above the pelvic floor into inferior 
gluteal and internal pudendal 
arteries. B: Type 1b is a 
gluteopudendal trunk dividing 
below the pelvic floor into inferior 
gluteal internal pudendal arteries 
(U. Umbilical artery, S. Superior 
gluteal artery, I. Inferior gluteal 
artery, P. Internal pudendal 
artery).  
 
 
 
Figure 4.79: Atypical first Type SA1 the superior gluteal artery arises with the sciatic artery from the internal 
iliac artery dividing into three forms. A: Type Ia the gluteopudendal trunk dividing above pelvic floor. B: Type Ib 
the gluteopudendal trunk dividing below the pelvic floor. C: The inferior gluteal and internal pudendal arteries 
arise independently (U. Umbilical artery, S. Superior gluteal artery, I. Inferior gluteal artery, P. Internal 
pudendal artery Sc. Sciatic artery). 
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Figure 4.80: Atypical first Type SA2 the superior gluteal artery arises independently from the internal iliac 
artery dividing in three forms. A. Type Ia the gluteopudendal trunk arises from the sciatic artery and divides 
above the pelvic floor. B. Type Ib the gluteopudendal trunk arises from the sciatic artery and divides below the 
pelvic floor. C. Type Ic the inferior gluteal and internal pudendal arteries arise independently from the sciatic 
artery (U. Umbilical artery, S. Superior gluteal artery, I. Inferior gluteal artery, P. Internal pudendal artery, 
Sc.Sciatic artery). 
 
 
Figure 4.81 Atypical first Type SA3 the superior gluteal artery arises 
independently from the internal iliac artery, whereas the sciatic artery, 
inferior gluteal and internal pudendal arise from a common trunk 
dividing inside the pelvis (U. Umbilical artery, S. Superior gluteal artery, 
I. Inferior gluteal artery, P. Internal pudendal artery, Sc.Sciatic artery). 
 
 
 
 
 
 
 
Figure 4.82: Atypical substitutive Type I the superior gluteal artery is replaced by the sciatic artery arising 
independently from the internal iliac artery when the superior gluteal artery is either presence or absence. 
Type I (A1) the gluteopudendal trunk divides above the pelvic floor, into A1a and A1b according to the present 
or absent of the superior gluteal artery. Type I A2: gluteopudendal trunk divides below the pelvic floor into A1a 
and A1b according to the presence or absence of the superior gluteal artery (U. Umbilical artery, S. Superior 
gluteal artery, I. Inferior gluteal artery, P. Internal pudendal artery, Sc.Sciatic artery). 
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Figure 4.83: Atypical substitutive Type I B: the superior gluteal artery arises independently from the internal 
iliac artery, whereas the inferior gluteal artery is replaced by the sciatic artery dividing in three forms. B1. The 
sciatic artery arises with the internal pudendal artery from a common trunk dividing above the pelvic floor. B2. 
The sciatic artery arises with internal pudendal artery from a common trunk below the pelvic floor. B3. The 
internal pudendal artery arises from the sciatic artery (U. Umbilical artery, S. Superior gluteal artery, I. Inferior 
gluteal artery, P. Internal pudendal artery, Sc.Sciatic artery). 
 
Type II, the superior and inferior gluteal arteries arise from common trunk, whereas 
the internal pudendal artery arises independently. The gluteal common trunk divides into 
two forms: Type IIa above and Type Ilb below pelvic floor. The occurrence rate of type II 
including only Type Ila is 5.3%, whereas the Type Ilb was not observed. Atypical 
substitutive Type II, the sciatic artery is a replacement for either the superior and inferior 
gluteal arteries and arises from a common trunk, whereas the internal pudendal artery 
arises independently. The gluteal common trunk divides into two forms: Type II A1 above 
and Type II A2 below pelvic floor which occurs in 10.9% (Figure 4.84 and 4.85). 
 
Figure 4.84: Type II, the superior and inferior 
gluteal arteries arise from a common trunk, 
whereas the internal pudendal artery arises 
independently. A. Type IIa a gluteal common 
trunk divides above the pelvic floor. A. Type IIb, 
a gluteal common trunk divides below the pelvic 
floor (U. Umbilical artery, S. Superior gluteal 
artery, I. Inferior gluteal artery, P. Internal 
pudendal artery)  
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Figure 4.85: Atypical substitutive Type II: the 
sciatic artery is a replacement for either the 
superior and inferior gluteal arteries and 
arises from a common trunk, whereas the 
internal pudendal artery arises 
independently. A1a: the sciatic artery is a 
replacement for the inferior gluteal artery and 
arises from a common trunk dividing above 
the pelvic floor. A1b: the sciatic artery is a 
replacement for the sperior gluteal artery and 
arises from a common trunk dividing above 
the pelvic floor. A2a: the sciatic artery is a 
replacement for the inferior gluteal artery and 
arises from a common trunk dividing below 
the pelvic floor. A2b: the sciatic artery is a 
replacement for the superior gluteal artery 
and arises from a common trunk dividing 
below the pelvic floor (U. Umbilical artery, S. 
Superior gluteal artery, I. Inferior gluteal 
artery, P. Internal pudendal artery, Sc.Sciatic 
artery).  
 
 
Type III, the superior and inferior gluteal arteries and the internal pudendal artery 
arise from the internal iliac artery independently and occur in 34.8%. Atypical Type III SA, 
the superior and inferior gluteal arteries and the internal pudendal artery and coexistence 
of sciatic artery arise from the internal iliac artery independently occurring in 0.3%. 
Atypical substitutive Type III, The sciatic artery is a replacement of either the superior or 
inferior gluteal arteries and the internal pudendal artery arise from the internal iliac artery 
independently (either directly or indirectly) occurring in 5.3% (Figure 4.86, 4.87 and 4.88). 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 4.86: Type III: The superior and inferior 
gluteal arteries and the internal pudendal artery 
arise from the internal iliac artery independently 
(U. Umbilical artery, S. Superior gluteal artery, I. 
Inferior gluteal artery, P. Internal pudendal 
artery). 
 
Figure 4.87: Atypical type III SA the superior and 
inferior gluteal arteries and the internal pudendal 
artery and coexistence of a sciatic artery arise 
from the internal iliac artery independently 
occurring in 0.3% (U. Umbilical artery, S. Superior 
gluteal artery, I. Inferior gluteal artery, P. Internal 
pudendal artery, Sc.Sciatic artery). 
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Type IV, the superior and inferior gluteal arteries and the internal pudendal artery 
arise from a common trunk of the internal iliac artery occurring in 2.3%. Atypical Type IV 
SA, the superior and inferior gluteal arteries, and the internal pudendal artery with 
coexistence of the sciatic artery arising from a common trunk of the internal iliac artery 
was not observed in the current study. Atypical substitutive Type IV, the sciatic artery is a 
replacement of either the superior or inferior gluteal artery existing with the internal 
pudendal artery from a common trunk of the internal iliac artery observed in 1%. Type V, 
the internal iliac artery trunk gives the internal pudendal and superior gluteal arteries 
arising from a common trunk, whereas the inferior gluteal artery has a separate origin. No 
cases were observed of presenting this type (Figure 4.89, 4.90 and 4.91). 
Figure 4.89: Type IV. The superior and inferior gluteal arteries and the internal pudendal artery arise from a 
common trunk of the internal iliac artery (U. Umbilical artery, S. Superior gluteal artery, I. Inferior gluteal artery, 
P. Internal pudendal artery). 
Figure 4.88: Atypical substitutive type III. The sciatic artery is a replacement of either the superior (A) or 
inferior gluteal arteries (B) and the internal pudendal artery arise from the internal iliac artery 
independently (either directly or indirectly). (U. Umbilical artery, S. Superior gluteal artery, I. Inferior 
gluteal artery, P. Internal pudendal artery, Sc.Sciatic artery). 
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Figure 4.90: Atypical type IV SA. The superior and inferior gluteal arteries, and the internal pudendal artery 
with coexistence of the sciatic artery arises from a common trunk of the internal iliac artery (U. Umbilical 
artery, S. Superior gluteal artery, I. Inferior gluteal artery, P. Internal pudendal artery, Sc.Sciatic artery). 
 
Figure 4.91: Atypical substitutive type IV. The sciatic artery is a replacement of either the superior (A) or 
inferior gluteal (B) artery existing with the internal pudendal artery from a common trunk of the internal iliac 
artery (U. Umbilical artery, S. Superior gluteal artery, I. Inferior gluteal artery, P. Internal pudendal artery, 
Sc.Sciatic artery). 
 
According to the new internal iliac classification, the most common type is type I 
whereas the second highest type is Type III. However, the third is Atypical substitutive 
Type II A. Based on observation, Type II A and Atypical substitutive Type III are equal with 
the fourth highest incidences. The fifth, sixth and seventh highest incidences are Type IV, 
Atypical substitutive Type I A and Atypical substitutive Type I B respectively. Atypical Type 
I SA2, Atypical Type III SA and Atypical Type IV SA were found to be less than 1%, 
whereas Type 2B, Atypical Type I SA1, Atypical Type I SA3, Atypical Type IV SA and 
Type IV were not found (Table A.71). There is almost no difference between the sexes in 
incidence (For more details in comparison between male and female in the current study 
based on new IIA classification (Tables A.72 and A.73). 
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With the new internal iliac classification, radiologists will be able to recognize the 
organization of the major internal iliac branches to avoid unnecessary embolization or 
embolectomy as well as non mandatory ligation by surgeons during operation. This will 
lead to a decrease in the risk of iatrogenic trauma as well as limit postsurgical 
complications. 
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Arterial supply of the sciatic nerve during its course 
Introduction  
The inferior gluteal artery has been proposed as a remnant of the sciatic artery 
(Senior 1920; Mandell et al 1985; Shinozaki et al 1998; Sagić et al 2008) which frequently 
gives an ischiadic branch to the sciatic nerve in the gluteal region in adult life (Schafer and 
Thane 1892, Latarjet 1929; Brash 1951, Carter 1867, Sharpey et al 1867, Wilson 1868, 
Williams et al 1979). As a result, anatomically the sciatic artery is a prolongation of the 
inferior gluteal artery. It exits with the sciatic nerve, the pelvic cavity via the greater sciatic 
foramen (Brantley et al 1993, Gabelmann et al 2001, Kurtoglu and Uluutku 2001).  
Almost two century ago, Herbert (1825) described the IIA divisions, classifying the 
inferior gluteal artery as the sciatic artery in his third classification, as well as Power 
(1862) in his second class. Unfortunately, the inferior gluteal artery is not the sciatic artery 
in the current study based on observations of both arteries in several specimens. It has 
been described that the sciatic artery or inferior gluteal artery is a principle artery 
supplying the sciatic nerve (Schafer and Thane 1892; Latarjet 1929; Brash 1951; Carter 
1867; Sharpey et al 1867; Wilson 1868; Williams et al 1979). The sciatic artery has also 
been known as the axial, ischiatic or persistent sciatic artery, persistent axial artery, 
persistent ischiadico-femoral trunk or ischiopopliteal arterial trunk (Bardsley 1970; Mandell 
et al 1985; Brantley et al 1993; Papon et al 1999; de Boer et al 2000; Aziz et al 2005; 
Fearing et al 2005; Ishida et al 2005; Kritsch et al 2006). In the current study, the sciatic 
artery is either a persistent sciatic or axial artery which have different developmental 
origins but similar functions. In general, both arteries have been called the sciatic artery. 
 However, the ischiatic artery anatomically has been considered as a branch of the 
inferior gluteal artery (Carter 1867; Sharpey et al 1867; Wilson 1868; Williams et al 1979). 
In the current study, the ischiatic artery is neither the inferior gluteal nor the sciatic artery, 
but is considered as a branch of either the inferior gluteal or sciatic artery therefore, the 
ischiatic artery is not the sciatic artery. In the current study, several arteries were observed 
to supply the sciatic nerve during its course in addition to the inferior gluteal artery. 
 
Arterial supply of the sciatic nerve in the pelvic region 
Sciatic nerve roots supply 
Within the pelvis, the arterial supply of the sciatic nerve roots is from the internal 
iliac artery via the iliolumbar, lateral sacral, and superior and inferior gluteal arteries (Day 
1964). Bartholdy (1897) and Tonkoff (1898) had earlier observed that the lumbar and 
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sacral plexuses gained their supply from the lumbar, iliolumbar, median and lateral sacral 
arteries, as well as the gluteal and pudendal arteries, without documenting the incidence 
and behaviour of each artery. Then, Hovelacque (1927) briefly described the distribution 
of the lateral and median sacral, gluteal and pudendal arteries to the sacral plexus 
focusing on the blood supply of the sciatic nerve. In contrast, Adachi (1928) described the 
distribution of the intrapelvic arteries in detail without highlighting the blood supply of the 
sciatic nerve. More recently, Quinn et al (1988) reviewed sacral nerve roots supply in 
detail observing that it involved the median (middle) and lateral sacral, superior and 
inferior gluteal, iliolumbar, obturator and internal pudendal arteries contribute collateral 
branches to the sciatic nerve. The current study focuses on mapping the arterial 
distribution and its involvement in supplying the sciatic nerve.  
 
Lateral sacral artery 
The sciatic nerve roots gain a supply from the lateral sacral artery which usually 
arises from the posterior division of the internal iliac artery (Carter 1867, Wilson et al 1868, 
Pelage et al 1999, Reddy et al 2007). Each divides into a superior artery which supplies 
the sacral spinal canal contents, and an inferior artery which has an oblique course over 
the ventral surface of piriformis and the sacral roots of the sciatic nerve and branches to 
the anterior sacral foramen which also supply the sacral spinal canal contents (Carter 
1867; Wilson et al 1868). These lateral sacral artery branches are described as ventral 
and dorsal branches by Sharpey et al (1867). At the level origin of the lateral sacral artery 
they supply the sciatic nerve roots at the same level of origin as well as lower roots 
(Figure B.22).  
In the current investigation, the lateral sacral artery is variable in origin arising from 
the dorsomedial aspect of the internal iliac artery supplying LS, S1, S2, S3 and S4 in 
3.7%. It arose from the anterior and posterior trunks supplying S1, S2, S3 and S4 in 1% 
and 79.1% respectively, while it arose from the sciatic artery supplying S2, S3 and S4 in 
8.8%. It arose from the superior gluteal artery supplying S2, S3 and S4 in 16.8%, and from 
the inferior gluteal artery supplying S3 and S4 in 5.4%. The sciatic nerve root had no 
supply from the lateral sacral artery in 0.3% (Table A.21). 
Not only is there variability of the lateral sacral artery origin (Naguib et al 2008), 
there is variability of sciatic nerve supply as several arteries supply the sciatic nerve in an 
indirect manner (e.g the superior and inferior gluteal and sciatic arteries). Furthermore, the 
lateral sacral artery is not the only artery supplying the sciatic nerve roots directly: they 
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gain their supply from the superior gluteal, inferior glueal, gluteopudendal trunk and sciatic 
artery directly. 
 
Superior gluteal artery 
The superior gluteal artery is the largest continuing branch of the posterior trunk of 
the internal iliac artery. Usually, it exits the pelvis by passing between the by lumbosacral 
trunk and S1 roots of the sciatic nerve (Carter 1867; Sharpey et al 1867; Wilson 1868; 
Pelage et al 1999; Fritsch and Kühnel 2005; Mu et al 2005). Embryologically, the superior 
gluteal artery has a minor supply to the lumbosacral trunk, whereas the iliolumbar is the 
major supply (Figure B.23). 
In the present anatomical dissection study, the sciatic nerve roots were found to be 
supplied by the superior gluteal artery as it passed between them. The lumbosacral root 
gains a supply from the superior gluteal artery in 86.8% (264 of 304) as it passes between 
LS and S1 and in 8.6% (26 of 304) as it passes above this root. Therefore, the 
lumbosacral root receives a blood supply from the superior gluteal artery in 95.4% (Table 
A.20). 
A series of studies have done on the variability form of superior gluteal artery origin 
(Lipshutz 1916; Adachi 1928; Tsukamoto 1929; Miyaji 1935; Arai 1936; Hoshiai 1938; 
Ashley and Anson 1941; Suzuki 1951; Yasukawa 1954; Raithwaite 1952; Fischer 1959; 
Roberts and Krishinger 1968; Morita et al 1974; Iwasaki  et al 1987). This study 
documented the variability of the superior gluteal artery origin and variability of sciatic 
nerve supply. Aneurysm of the superior gluteal artery compresses Lumbosacral and S1 
roots and leads to irritation of the sciatic nerve presenting as sciatic pain (Deyo et al 
1992).  
 
Iliolumbar artery 
The iliolumbar artery arose either directly from the internal iliac artery (Winters et 
al; 2002) or indirectly from its posterior trunk (Yoon et al 2004; Elliot and Smit 2006) or 
from the obturator artery as stated by Beck et al (2003). Embryologically, the lumbosacral 
roots are supplied by the first to fifth lumbar arteries, with the fifth lumbar nerve roots also 
being supplied by the iliolumbar artery (Day 1964). A series of case studies reviewed the 
variability of origin of the iliolumbar artery (Parsons and Keith 1897; Ebraheim et al 1997; 
Chen et al 1999; Yiming et al 2002; Heye 2005; Bleich et al 2007; Naguib et al 2008; Kiray 
et al 2010; Rusu et al 2010) (Table 1.14). However, the iliolumbar artery has been 
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reported have to be a high origin from the common iliac artery (Ebraheim et al 1997; Chen 
et al 1999; Kiray et al 2006). When it has a high origin, it does not supply the lumbosacral 
root (Figure B.24). Furthermore, congenital absence of this artery has been reported by 
Bergman et al (2009). 
On investigation of the sciatic nerve supply the Iliolumbar artery usually only 
supplies the lumbosacral trunk during its course. Variable origins of the iliolumbar artery 
may lead to modification of the arterial supply of this trunk.  The Iliolumbar artery arising 
from the posterior trunk and sciatic artery supply the lumbosacral trunk in 77.9% and 0.3% 
respectively, as well as from the superior and inferior gluteal arteries in 0.7% and 0.3%. 
Therefore, the lumbosacral trunk gains its arterial blood supply from the previous arteries 
in 79.2% of cases, it has no supply in 20.8% due to either a high origin level (16.1%) (no 
course) or congenital absence in 4.7% (Table A.23). 
 
Inferior gluteal artery 
The inferior gluteal artery frequently arises from the anterior trunk and passes 
between the S1 and S2 or the S2 and S3 roots. It is usually linked with the sciatic nerve 
supply in the gluteal area (Standring 2005) (Figure 4.2).  
Figure 4.92: The sciatic artery supplies the sciatic nerve directly and indirectly by giving branches such as 
lateral sacral artery. IIA. Internal iliac artery, PT. Posterior trunk, ON. Obturator nerve, SVA. Superior vesical 
artery, IPA. Internal pudendal artery, SGA. Superior gluteal artery, SA. Sciatic artery, ILA. Iliolumbar artery, 
LSA. Lateral sacral artery. 
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The inferior gluteal artery supplies the sciatic nerve roots by giving a lateral sacral 
artery in 5.4% (16 of 297) (Table A.4). Occasionally, it provides a supply to the 
lumbosacral artery via a branch of iliolumbar artery in 0.3% (1 out of 304). Therefore, the 
inferior gluteal artery gives lateral sacral and iliolumbar arteries to supply the sciatic nerve 
roots in an indirectly manner. However, the inferior gluteal artery also supplies the sciatic 
nerve roots direct as it passes between them. The inferior gluteal artery may pass 
between S1 and S2, S2 and S3 or S3 and S4. Consequently, the inferior gluteal artery 
supplies the sciatic roots in different incidences (Figure 3.33). In general, the sciatic roots 
are supplied by the inferior gluteal artery directly as it passes between them. Inferior 
gluteal artery aneurysms or pseudoaneurysms may lead to sciatica is due to root 
compression (Hultborn and Kjellman 1963; Miller et al 1987; Papadopoulos and Khan 
2004) and proceed to paralysis. 
 
Sciatic artery  
Based on a series of reviews the sciatic artery is usually a direct continuation of 
the internal iliac artery (Bower et al 1977; Ukeshima et al 1990; Emura et al 1991; Brantley 
et al 1993; Bellisi et al 1994; Savov and Wassilev 2000; Yazama et al 2002; Michel et al 
2002; Chleboun and Teasdale 1995; Maldini et al 2002; Kritsch et al 2006); Hiki et al 
2007; Sagić et al 2008; Futamata et al 2008): it can coexist with the inferior gluteal artery 
(Yazama et al 2002). Therefore, the sciatic artery is not the inferior gluteal artery as has 
been identified embryologically (Bower et al 1977; Juillet et al 1980; McLellan and Morettin 
1982; Williams et al 1983; Mayschak and Flye 1984; Mandell et al 1985; Rubinstein et al 
1985; Golan et al 1986; Freeman et al 1986; Martin et al 1986; Ukeshima et al 1990; 
Gueddari et al 1993; Bellisi et al 1994; Erlemann et al 1995; Chleboun and Teasdale 
1995; Gawenda et al 1995; Aziz et al 2005; Ishida et al 2005; Nair et al 1999; Shinozaki et 
al 1998; Michel et al 2002; Paraskevas et al 2004; Kritsch et al 2006; Nedelcu et al 2007; 
Wu et al 2007) or anatomically (Bower et al 1977; Esaki et al 1980; Freeman et al 1986; 
Martin et al 1986; Noblet et al 1988; Ukeshima et al 1990; Emura et al 1991; Brantley  et 
al 1993; Bellisi et al 1994; Chleboun and Teasdale 1995; Savov and Wassilev 2000; 
Yazama et al 2002; Maldini et al 2002; Michel et al 2002; Kritsch et al 2006; Hiki et al 
2007; Sagić  et al 2008; Futamata et al 2008). The current study found different origins 
and courses of the sciatic artery which may have implications for the direct supply of the 
sciatic nerve roots from the well as indirect supply as inferior gluteal and lateral sacral 
artery (Figure 4.92). 
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This investigation clarifies the clear function of the sciatic artery in supplying the 
sciatic nerve roots. The sciatic artery provides an arterial supply of the sciatic nerve roots 
in several ways. During the sciatic artery course, it supplies the lumbosacral, S1, S2, S3 
and S4 in different incidences (Figure 3.34). In females, it supplies the lumbosacral, S1, 
S2, S3 and S4 in 2.8%, 6.9%, 9.7%, 6.3% and 0.7% respectively, while in males, it 
supplies the lumbosacral, S1, S2 and S3 in 2.5%, 4.4%, 6.9%, and 5% respectively 
(Figure 3.35). As the sciatic artery passes between the sciatic roots, it runs dorsal and 
supplies them in 4.3%. In double coexistence of a sciatic artery one was found to pass 
between S2 and S3 and the other between S3 and S4 in 0.7%. The sciatic artery provides 
a supply to the sciatic nerve roots via the lateral sacral artery in 8.8%. In females, it gives 
lateral sacral artery in 11.2%, while in males it gives a lateral sacral artery in 6.5% (Table 
A.29 and A.30). 
 
Internal pudendal artery  
 Few papers have been published describing the internal pudendal artery supplying 
the sciatic nerve within the pelvis. The current research observed that the internal pudendal 
artery supplies the sciatic nerve roots during its course supplying S1, S2, S3 and S4 in 
0.7%, 18.4%, 40.1% and 47.3% respectively. (Figure 3.36, Table A.8). The internal 
pudendal artery supplies the sciatic nerve roots by giving a lateral sacral artery in 0.3%. In 
males, the internal pudendal artery was found to give a supply to the sciatic nerve roots via 
a sciatic artery in 0.6% (Table A.26). 
 
Gluteopudendal trunk 
The gluteopudendal trunk usually arises from the anterior trunk of the internal iliac 
artery. There are several descriptions of the origin and course of this trunk (Lipshutz 1916; 
Adachi 1928; Tsukamoto 1929; Miyaji 1935; Arai 1936; Hoshiai 1938; Ashley and Anson 
1941; Suzuki 1951; Yasukawa 1954; Raithwaite 1952; Fischer 1959; Roberts and 
Krishinger 1968; Morita et al 1974; Iwasaki  et al 1987; Yamaki et al 1998). This study 
investigates for the first time the gluteopudendal trunk as a supply artery to the sciatic 
nerve during its course within the pelvis. The gluteopudendal trunk supplies the sciatic 
nerve roots S2, S3 and S4 in 4.3%, 5.3% and 1.0% during its course (Figure 3.37 and 
B.22). 
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Arterial supply of the sciatic nerve from its formation to its bifurcation 
The lateral sacral artery is a standard artery supplying the sciatic nerve roots. 
Other arteries, such as the iliolumbar and superior and inferior gluteal arteries, as well as 
the internal pudendal and sciatic arteries, have been observed to participate in supplying 
the sciatic nerve roots during their course. Therefore, variability of the pelvic arteries leads 
to variability of the arterial supply of the sciatic formation. In an investigation of 342 
specimens to determine the arterial supply of the sciatic formation, it was observed that 
several arteries contribute in supplying this area either through distributing branches or by 
penetrating the formation as they leave the pelvic cavity. 
 
The inferior gluteal artery  
Based on the current study, the inferior gluteal artery arose from several origins 
either independently or with the internal pudendal artery from a gluteopudendal trunk. The 
sciatic formation is supplied by the inferior gluteal artery arising from the internal iliac 
artery passing between the sciatic nerve roots S1 and S2, S2 and S3, and S3 and S4 in 
11.9%, 36.1% and 10.9% respectively to become dorsal to the sciatic formation. 
Occasionally, the inferior gluteal artery arose dorsal to the sciatic nerve formation (0.3%) 
(1 of 302) and supplied the formation dorsally. Therefore, the dorsal aspect of sciatic 
formation gained an arterial supply from the inferior gluteal artery in 59.2% (Figure 4.93, 
Table A.5). 
Figure 4.93: The inferior gluteal artery supplying the sciatic formation. CIA. Common iliac artery, EIA. 
External iliac artery, IIA. Internal iliac artery, AT. Anterior trunk. PT. Posterior trunk, UMA. Umbilical artery, 
OA. Obturator artery, UTA. Uterine artery. Vga. Vaginal artery, IPA. Internal pudendal artery, IGA. Inferior 
gluteal artery, SGA. Superior gluteal artery, LSA. Lateral sacral artery. SF. Sciatic formation. 
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Figure 4.94: Sciatic artery supplying the ventral aspect and another sciatic artery the dorsal aspect of the 
sciatic formation. EIA. External iliac artery, IIA. Internal iliac artery, AT. Anterior trunk. PT. Posterior trunk, 
UMA. Umbilical artery, OA. Obturator artery. 
. 
Superior gluteal artery 
The dorsal surface of the sciatic formation also gained a supply from the superior 
gluteal artery, which arose dorsal to it in 3.9% (12 of 304) (Figure B.25, Table A.18). 
Therefore, the superior gluteal artery rarely supplies the sciatic formation. 
 
Sciatic artery 
The sciatic artery supplies the sciatic formation at several sites along its course in 
2.6%. It supplies the sciatic formation by running over the ventromedial surface and via 
penetration in 2.3% and ventral surface 2.6%. It also supplies the dorsal surface of this 
formation in 5.8%. The sciatic artery supplies the sciatic formation from ventral to dorsal 
surface in 11.6% during its course. In double coexistence of the sciatic artery one was 
observed to pass in front and the other behind the sciatic formation in 0.6% (Figure 4.94, 
Tables A.30 and A.31). 
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Gluteopudendal trunk 
The gluteopudendal trunk supplies the sciatic formation in 11.6% during its course 
passing either between the sciatic roots and running dorsal to them or penetrating it. This 
due it usually pass sciatic root course and has early bifurcation therefore it reflects 
incidence is a delay (long) this trunk (Figure B.26, Table A.16). 
 
Arterial supply of sciatic nerve in the gluteal region 
Inferior gluteal artery  
In the gluteal region, the sciatic nerve starts its journey toward the lower limb. As 
soon as it appears in the gluteal region, it receives a supply from the inferior gluteal artery 
via a sciatic (ischiadic) branch (Carter 1867; Sharpey et al 1867; Wilson 1868) arising in 
the infrapiriform foramen with an average distance of 33.2 mm (Zhang et al 2005). 
Historically, the ischiadic artery carried name as comes nervi ischiadici’ (Schafer and 
Thane 1892), arteria comitans nervi ischiadici (Latarjet 1929; Brash 1951), rami comes 
nervi ischiadic (Carter 1867; Sharpey et al1867; Wilson et al 1868) or ramus of ischiadicus 
(Zhang et al 2005) via a network of vasonervorum (Quinn et al 1988). Based on previous 
studies, it is a long slender vessel arising from or as a direct continuation of the inferior 
gluteal “arteria comitans nervi ischiadic” (Latarjet 1929; Brash 1951). In the current study, 
the ischiadic artery was found to be a branch of the inferior gluteal, sciatic or internal 
pudendal artery. Therefore, the ischiadic artery is neither the inferior gluteal nor the sciatic 
artery.  
In the current anatomic study, the inferior gluteal artery gives sciatic and articular 
branches: the sciatic branch arises from the inferior gluteal artery in 84.1%. The sciatic 
branch runs ventral or dorsal to the sciatic nerve in 0.3% and 83.3% respectively, and 
crosses the sciatic nerve from ventral to dorsal in 0.3%. The articular branch arises from 
the inferior gluteal artery in 81% and passes ventral and dorsal to sciatic nerve in 2.8% 
and 79.2% respectively (Figure 4.202). Occasionally (0.4%), the articular branch runs from 
ventral to dorsal to the sciatic nerve. In cases where the inferior gluteal artery is absent 
(14.1%) it was found to be compensated for by the sciatic artery (Table A.59). The inferior 
gluteal artery supplies the sciatic nerve by penetrating it or by sending a branch in 22.5% 
(Gabrielli et al 1997), while the inferior gluteal artery penetrated the sciatic nerve 3.1% and 
sends a sciatic branch in 84.1%. Therefore, the current study shows that the inferior 
gluteal artery has a high prevalence in supplying the sciatic nerve in the gluteal region 
(Figure B.27) 
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Sciatic artery  
Recently, the sciatic artery has been discovered incidentally in regular follow up 
due to either patient symptoms or signs for ischaemic limb disease (peripheral vascular 
disease) (Juillet et al1980; Johansson 1990; Ikezawa et al 1994; Savov and Wassilev 
2000; Hsu et al 2005; Maldini et al 2002 Kritsch et al 2006; van Hooft et al 2009). The 
clinical presentations are due to aneurysmal compression of the sciatic nerve leading to 
atypical sciatica (Mazet et al 2006): usually, clinician use radiological investigations before 
proceeding to a final diagnosis and treatment (Noblet et al 1988; Shimono et al 1995; 
Samson and Showalter 2004; Jung et al 2005; Como et al 2005; Hayashi et al 2006).  
The sciatic artery has been observed to be accessory or compensatory with the 
appearance or disappearance of the inferior gluteal artery. Based on observations in the 
anatomical study, the sciatic artery when present is usually inferior to piriformis in the 
gluteal region in 21.1%, however, it may present superior to piriformis (1%). In one case 
the sciatic artery arose from the internal pudendal artery (0.3%). Therefore, the sciatic 
artery is present in 22.4% of cases in the gluteal region. It may give sciatic and articular 
(anastomotic) branches. The sciatic artery gives sciatic branches (ischiatic) in 20.6% of 
cases (Figure 4.95). The ischiatic branch crosses either ventral or dorsal in relation to the 
sciatic nerve in 1.7% or 15.9%. It may run from ventral to dorsal to the sciatic nerve in 3%. 
The sciatic artery may supply the sciatic nerve by penetration it in 6.3%. The articular 
branch of the sciatic artery is present in 20.3% crossing the sciatic nerve horizontally 
either ventrally or dorsally in 4% and 16.3% In addition, the sciatic artery also gives 
muscular and coccygeal branches in 2%. 
Figure 4.95: Sciatic artery giving sciatic, articular and coccygeal branches. SA. Sciatic artery, SN. Sciatic 
nerve, SA An Br. Anastomotic branch of Sciatic artery, SA Cox Br. Coccygeal branch of sciatic artery. 
Chapter 4 
 
242 
 
First perforating artery 
Previously the sciatic nerve gained its supply by continuous intraneural plexuses 
without interruption Adams (1942) identified these plexuses as arterial chains contributed 
to by the inferior gluteal artery (75%) and the rest by the first two perforating arteries and 
the medial circumflex femoral artery (25%) Ugrenovic et al (2007). Based on the literature 
review, the first perforating artery supplies the sciatic nerve in the gluteal area in 3.6% 
(Georgakis and Soames 2008). As the sciatic nerve usually passes below piriformis, it 
supplies the sciatic nerve in 1.6% in current study (Figures 4.95, 4.96). 
 
 
Internal pudendal artery 
The internal pudendal artery usually gives no branches in the gluteal region 
(Standring 2005). It may arise from the sciatic artery within the pelvis (Yazamma et al 
2002). On other hand, a sciatic branch has been observed to arise from the internal 
Figure 4.96: The first perforating artery (1
st
 PA) supplies the sciatic nerve (SN) during its course to join the 
inferior gluteal and medial and lateral circumflex femoral arteries referred as the cruciate anastomosis. A. 
first perforating artery supplying medial aspect of sciatic nerve. B. First perforating artery supplying the 
dorsal aspect of sciatic nerve. C. Ascending course of first perforating artery. D. First perforating artery 
supplying hip joint.  
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pudendal artery in 3.6% (Georgakis and Soames 2008). Furthermore, this study identified 
one case presenting with a sciatic artery arising from the internal pudendal artery during 
its extrapelvic course in the gluteal region: the sciatic branch is an ischiadic branch and 
not sciatic artery (Figure 4.10). 
In the gluteal region, the internal pudendal artery infrequently gave sciatic 
branches in 4.6%. The sciatic branch was a direct from the internal pudendal artery in 
4.2% and an indirect branch in 0.4%. The direct internal pudendal artery branches usually 
arose from the medial side of the sciatic nerve running medial to the sciatic nerve in 2.5% 
or passing from medial to ventral or dorsal to the sciatic nerve in 0.4% or 0.7%. 
Occasionally, the internal pudendal artery gave an indirect sciatic branch, being the origin 
of the sciatic artery penetrating the sciatic nerve from its ventral to dorsal aspect and 
dividing into articular and sciatic branches running horizontally and vertically in 0.4%.  
Therefore, the internal pudendal artery rarely supplies the sciatic nerve (Table A.60). 
 
Superior gluteal artery  
Reddy et al (2007) described an anomalous branch arising from the superior 
gluteal artery in the absence of the inferior gluteal artery. They did not evaluate whether 
this anomaly was a sciatic artery or an ischiadic branch. According to this study, similar 
cases have been observed and identified as a sciatic artery arising from the superior 
gluteal artery. 
Figure 4.97: Superior gluteal artery gives the sciatic artery to supply the sciatic nerve in the gluteal region. 
SGA. Superior gluteal artery, IGA. Inferior gluteal artery, SA. Sciatic artery, SN. Sciatic nerve, SGA 
An Br. Anastomotic branch of superior gluteal artery. IGA An Br. Anstomotic branch of inferior 
gluteal artery, MBR. Muscular branch. 
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In the present study, the superior gluteal artery rarely gave articular and sciatic 
branches in the gluteal region: when present the articular branch was a direct branch of 
the superior gluteal artery in 99.3%. It was congenitally absent due to congenital absence 
of the superior gluteal artery in 0.7% and was replaced by the sciatic artery. The sciatic 
branch was found to be directly from the superior gluteal artery and indirectly as from the 
sciatic artery in 0.7% and in 2.8% respectively. Therefore, the superior gluteal artery rarely 
supplies the sciatic nerve (Table A.58) (Figure 4.97). 
 
Ischiadic artery origin in the gluteal region 
The ischiadic (ischiatic) artery is a sciatic branch arising from any artery in the 
gluteal region: it usually arises from the inferior gluteal artery. It was found to be single in 
91.2%, double in 6.7% and triple in 1% of cases. It was congenitally absent 1% in the 
gluteal region. As a single ischiadic artery it arose from the inferior gluteal artery in 74.4%, 
the sciatic artery in 14.5%, the internal pudendal artery in 2% and the superior gluteal 
artery in 0.3% (Figure 4.98, Table A.62).  
  
Coexistence of double ischiadic artery from the inferior gluteal and sciatic artery 
had an incidence rate of 5.7%, from the inferior gluteal and internal pudendal artery was 
Figure 4.98: Inferior gluteal artery gives a sciatic branch in the gluteal region, referred as ischiadic branch. 
IGA. Inferior gluteal artery, IGN. Inferior gluteal nerve, SN. Sciatic nerve, PM, piriformis muscle, IGA S Br. 
Sciatic branch of inferior gluteal artery, IGA An Br. Anastomotic branch of Inferior gluteal artery 
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0.7%, from the superior and inferior gluteal arteries in 0.3%. Rarely, triple ischiadic artery 
arising from the inferior gluteal, sciatic and internal pudendal arteries was observed (1%) 
(Figure 4.99, Table A.63). Moreover, the sciatic nerve receives a supply from the medial 
circumflex femoral artery (Bosio et al 1983; Salmon and Dor 1933; Ugrenovic et al 2007; 
Georgakis and Soames 2008), the inferior gluteal artery (Ugrenovic et al 2007; Georgakis 
and Soames 2008), the first perforating artery (Ugrenovic et al 2007; Georgakis and 
Soames 2008) and the internal pudendal artery (Ugrenovic et al 2007; Georgakis and 
Soames 2008) in 50%, 39%, 7% and 3.6% respectively; in the gluteal region (Georgakis 
and Soames 2008). Unfortunately, this study did not focus on the trochanteric and cruciate 
anastomoses. 
 
 
 
 
Figure 4.99: The superior and inferior gluteal arteries giving ischiadic arteries. Inferior gluteal artery, SN. 
Sciatic nerve, PM, piriformis muscle, IGA S Br. Sciatic branch of inferior gluteal artery, IGA An Br. 
Anastomotic branch of Inferior gluteal artery, SA Sciatic artery, SA sciatic br. Sciatic branch of sciatic artery, 
SA An Br. Anastomotic branch of sciatic artery, 
 
I 
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Arterial supply of the sciatic nerve in the thigh 
The sciatic nerve is supplied by the Arteria Comitans Nervi Ischiadici or ischiatic 
artery in the gluteal region: it is not the first or last artery to supply the sciatic nerve during 
its course.  Therefore, the nerve also receives several arterial branches from perforating 
arteries during its pelvic course. These perforating arteries arise from the profunda femoris 
and supply many sites of the sciatic nerve during its course in the thigh (Sunderland 1945; 
Karman˜ska et al 1993) (Figure 1.39). Therefore, the profunda femoris artery contributes 
to the arterial supply of the sciatic nerve (Bosio et al 1983) (Figure 4.100). Moreover, the 
sciatic nerve is supplied by four to eight nutrient arteries which arise from the perforating 
and popliteal arteries during its course in the thigh (Karmanska et al 1993; Ugrenovic et al 
2007). 
 
Coexistence of a sciatic artery gives nutrient branches to supply the sciatic nerve 
in a high division into tibial and common peroneal nerves or prolonged as in a descending 
course of a persistent sciatic artery (Yazama et al 2002). On the other hand, a small 
sciatic artery with a hypoplastic femoral artery with coexistence of the large terminal 
branch of the profunda femoris artery (Sekiya et al (1997) indicates that the perforating 
artery arises from the middle part of sciatic artery and rotates medially after its division 
stage or persists as a part of a complete sciatic artery.  
In the present study, it was observed that the sciatic nerve received the majority of 
its arterial supply from perforating arteries at different levels (Figure 4.100). The first 
perforating artery was identified supplying the sciatic nerve during its course 
anastomosing with the inferior gluteal and medial and lateral gluteal arteries (Standring 
Figure 4.100: The profunda femoris artery supplying the sciatic nerve via perforating arteries during its 
course in the thigh. SN. Sciatic nerve. SBr. Sciatic branch. 
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2005).  During the course of the sciatic nerve course in the thigh, the first perforating 
artery was found to be a source of supply via penetration as by either crossing ventral or 
dorsal in all specimens. It was supplied by the first perforating artery in 92.7%, whereas 
this artery supplied the lateral division of the sciatic nerve (common peroneal artery) in 
almost 7.3% in ununited sciatic nerves as well as other perforating arteries (Figure B.28). 
Moreover, the different morphology of the sciatic nerve in the thigh leads to 
variability in its blood supply. Based on this study’s observations, other perforating arteries 
were found to supply either the entire sciatic nerve or its branches beyond its bifurcation in 
all specimens. With a delayed division of the sciatic nerve, i.e. division distal to the knee 
joint line, the nerve was mainly supplied by the popliteal artery in 4.4%. Therefore, 
profunda femoris embolism (Sunderland 1945; Karman˜ska et al 1993) or profunda 
femoris aneurysm may lead to sciatic nerve palsy (Eguchi and Majima 2001) (Figure 
4.101). 
 
 
Figure 4.100: Several perforating arteries supplying nerve at several sites during its course in upper 
Variable course of the sciatic nerve in relation to piriformis 
The sciatic nerve is the largest nerve derived from the ventral roots of L4, 5, S1, 2, 
3. It exits the pelvis via the greater sciatic foramen below the inferior edge of piriformis 
(Testut and Jacob 1944; Hollinshead 1976; Carter 1867; Sharpey et al 1867; Wilson 1868; 
Anson and McVay 1971; Bergman et al 1988; Merland and Chiras 1981; Masquelet et al 
1993; Fritsch and Kühnel 2005; Standring 2005; Lynch et al 2006; Strauch et al 2009). In 
the gluteal region, it descends dorsal to the superior and inferior gemelli, obturator 
internus and quadratus femoris passing between the greater trochanter and ischial 
tuberosity (Figure 4.102). Frequently, as the sciatic nerve passes below the piriformis it 
bifurcates into the tibial and common peroneal branches.  
Figure 4.101: Several perforating arteries supplying the sciatic nerve at several sites during its course in upper 
(A), middle (B) and lower (C) part of the thigh. SN. Sciatic nerve. 
Chapter 4 
 
248 
 
Based on a series studies by Macalister (1875-1877), Testut (1884), Schwalbe and 
Pfitzner (1889), Le Double (1897), Gentes and Aubaret (1908), Report of the Anatomical 
Society (1894-95), Calori (1882), and Ancel (1901), Hovelacque (1927) was the first to 
classify sciatic nerve variations. He stated that the sciatic nerve has an early division 
(pelvic cavity) in 3% of cases (Ancel, 1901), in which case the sciatic nerve branches have 
variable courses in relation to piriformis. Hovelacque (1927) stated that one of the sciatic 
nerve branches, either the tibial or common peroneal, penetrated pirformis in 7.7% (1 of 
13 specimens) (Macalister, 1875-1877), in 71% (110 of 155 specimens, 16% males and 
26% females) (Schwalbe and Pfitzner, 1889), 7.7% (10 of 130 specimens) (Le Double, 
1897), in 16% (8 of 50 specimens) (Gentes & Aubaret, 1908), in 14.5% (20 of 138 
specimens) (Report of the Anatomical Society, 1894-95), in 26% (13 of 50 specimens) 
(Calori, 1882) and in 10.8% (21 of 194 specimens) (Ancel, 1901). The course of the sciatic 
nerve can be classified into four forms. In the first form, the common peroneal nerve 
penetrates piriformis and the tibial nerve passes below it: this is the most commona 
variation. In the second form, the tibial nerve penetrates piriformis and the common 
peroneal nerve passes below it: this was observed in one case by Le Double (1897). In 
the third form, both the tibial and the common peroneal nerves penetrate piriformis at two 
different points: this was observed in three cases by Le Double (1897) and in one case by 
Calori (1882). In the fourth form, the entire sciatic nerve penetrates piriformis: this was 
observed in one case by Testut (1884) and in three cases presented in the Report of the 
Anatomical Society (1894-95). Earlier, Testut (1884) had classified the sciatic nerve into 
three types. First: the entire sciatic nerve penetrates piriformis. Second: the common 
peroneal nerve penetrates piriformis and gives the posterior cutaneous nerve of the thigh, 
whereas the tibial nerve runs below piriformis (common type). Third: the tibial nerve 
penetrates piriformis and gives the posterior cutaneous nerve of the thigh, whereas the 
common peroneal nerve runs below piriformis. 
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Figure 4.102: The sciatic nerve passing below the inferior border of piriformis to enter the gluteal region. IGA. 
inferior gluteal artery. ANB. Anastomotic branch, SB. Sciatic branch. PM. Piriformis muscle. 
 
The common peroneal nerve penetrates piriformis in approximately 10% of 
individuals, whereas the tibial branch passes below it (Figure 4.103). In the gluteal region, 
the sciatic nerve has no branches but supplies skin and muscles of the leg (Carter 1867; 
Sharpey et al 1867; Wilson 1868; Merland and Chiras 1981; Masquelet et al 1993; Fritsch 
and Kühnel 2005; Standring 2005; Lynch et al 2006; Strauch et al 2009). The sciatic nerve 
gives several articular and muscular branches during its course terminating as the tibial 
nerve and common peroneal (fibular) nerves (Standring 2005). 
 Figure 4.103: A. Sciatic nerve pass below piriformis. B. High division of piriformis, the common peroneal and 
tibial nerves pass above and below piriformis. The common peroneal nerve penetrates piriformis whereas the 
tibial pass below it. PM. Piriformis muscle. 
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The first case of piriformis syndrome was reported by Yeoman (1928) and given 
the name by Robinson (1947). Piriformis syndrome is atypical sciatica that may result from 
compression of the sciatic nerve by piriformis during its course. In this study three regions 
contra pelvis, gluteal and thigh were dissected to determine the relation of the sciatic 
nerve and piriformis in 342 specimens. It was found that piriformis may be penetrated by 
the sciatic nerve. Therefore, a high possibility of atypical sciatica is associated with 
coexistence of piriformis syndrome. Moreover, this study describes the variability in the 
level of sciatic nerve bifurcation into common peroneal and tibial nerves leading to a 
variability of arterial supply. 
Piriformis is an external rotator of lower limb at the hip joint, with the sciatic nerve 
usually passing below it (Papadopoulos and Khan 2004; Standring 2005). The 
presentation of double of piriformis has been described by Kirici and Ozan (1999). 
Frequently, the sciatic nerve emerges below the inferior margin of piriformis as stated in a 
series studies in various races (Parson and Keith 1896; Lee and Tsai 1974; Beaton and 
Anson 1937; Pokorný et al 2006; Güvençer et al 2008) (Figure 4.104). However, the 
sciatic nerve may penetrate piriformis during its course (Parsons and Keith 1896; Beaton 
and Anson 1937). High division of the sciatic nerve was classified into three by Gabrielli et 
al (1997), while a fourth type was repeatedly reported by Anson and McVay (1971), 
Williams et al (1989), Machado et al (2003) (Table 1.18). In fact, Beaton and Anson (1937) 
Figure 4.104: Based on different studies, the most common variations of sciatic nerve are the first and 
second forms. 
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classified the sciatic nerve course in relation to piriformis into six types, Pokorný et al 
(2006) later modified this classification (Table 1.19). Presentation of a double of piriformis 
was described as upper and lower piriformis muscles by Kirici and Ozan (1999): This 
study describes the double piriformis as piriformis superioris and inferioris. Consequently, 
a new classification of the piriformis canal as three canals is presented. The gap between 
the latter muscle is the “interpiriformis canal”, whereas the gap formed by the greater 
sciatic foramen and above piriformis superioris and below inferioris are the suprapiriformis 
and infrapiriformis canals respectively.  
 
New classification of sciatic nerve course  
Based on the Beaton and Anson (1937) classification modified by Pokorný et al 
(2006), this study improves the relationship between the sciatic nerve and piriformis and 
proposes several variations which currently exist or not: therefore, this classification 
includes twelve types. The first to seventh types are variations of the sciatic nerve in 
relation to a single piriformis, whereas the remaining types are variations in associated 
with a double piriformis. 
Types: First, complete (undivided) sciatic nerve passes below piriformis; Second, 
early division of sciatic nerve, one division penetrates and the other crosses over 
piriformis; Third, complete (undivided) sciatic nerve passes above piriformis; Fourth, early 
division of the sciatic nerve, one division penetrates piriformis and the other passes below 
it. Fifth, complete (undivided) sciatic nerve penetrates piriformis; Sixth, early division of the 
sciatic nerve, one division passes above and the other below piriformis; Seventh, early 
division of sciatic nerve, both divisions pass below the piriformis (Figure 4.105) (Table 
4.8).  
Eight, complete (undivided) sciatic nerve passes below infrapiriformis; Ninth, early 
division of sciatic nerve, one division pass above and the other below infrapiriformis; 
Tenth, complete (undivided) sciatic nerve passes between supra and infrapiriformis; 
Eleventh, early division of sciatic nerve, one division passes above and the other below 
suprapiriformis; Twelfth, complete (undivided) sciatic nerve passes above supra and other 
below infrapiriformis (Figure 4.106). 
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Figure 4.105: Variations of sciatic nerve course in relation to a single piriformis (PM). 
 
Figure 4.106: Variations of the sciatic nerve course in relation to double piriformis. P1. Piriformis superioris, 
P2. Piriformis inferioris. 
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Table 4.8: Variations of the sciatic nerve in relation to a single piriformis 
V Description 
of anomaly  
Current 
study 
Güvençer 
et al  
(2008) 
Ugrenovic 
et al  
(2005) 
Pokorný 
et al 
(2006) 
Uluutku 
and 
kurtoglu 
(1999) 
Parson 
and 
Keith 
(1896) 
Lee 
and 
Tsai 
(1974) 
Beaton 
and 
Anson 
(1937) 
Beaton 
(1938) 
I  Complete 
(undivided) 
sciatic nerve 
passes below 
piriformis  
92.7% 52.0% 96.0% 79.1% 74.0% 85% 70% 84.2% 90% 
II Early division 
of sciatic 
nerve, one 
division 
penetrates 
and the other 
crosses over 
piriformis  
0 0 0 0 0 0 1.5% 0 0 
III Complete 
(undivided) 
sciatic nerve 
passes above 
piriformis  
0 0 0 0 0 0 2.9% 0 0 
IV  Early division 
of sciatic 
nerve, one 
division 
penetrates 
and the other 
passes below 
piriformis   
1.9% 16% 2.5% 14.3% 16% 12.3% 19.6% 11.7% 7.1% 
V  Complete 
(undivided) 
sciatic nerve 
penetrates 
piriformis 
0 0 0 2.2% 0 2.7% 1.8% 0.8% 0.8% 
VI Early division 
of sciatic 
nerve, one 
division 
passes above 
and the other 
passes below 
piriformis  
0.6% 8.0% 1.5% 4.4% 10% 0 4.2% 3.3% 2.1% 
VII Early division 
of sciatic 
nerve, both 
divisions 
below 
piriformis 
4.5% 24.0% 0 0 0 0 0 0 0 
*Note the remaining specimens in this study present in relation of sciatic nerve with a double piriformis 
 
A description of the presentation of the sciatic nerve in relation to piriformis may 
aid in understanding the incidence of piriformis syndrome. In the gluteal region, this 
syndrome may occur due to sciatic nerve entrapment during its course by piriformis 
compression (Hallin 1983; Pfeifer and Fitz 1989; Chen 1994; Sayson et al 1994). This 
entrapment may involve the sciatic nerve partly or completely leading to low back pain 
radiating to the lower limb. The present study focuses on the sciatic nerve course, which 
usually passes below the inferior margin of piriformis in the infrapiriformis canal. Several 
studies have described the course of the sciatic nerve in relation to piriformis (Beaton and 
Anson 1937; Beaton and Anson 1938; Pecina 1979; Pokorný et al 2006) ranging from 15 
to 30% (Beaton and Anson 1937; Lee and Tsai 1974; Chiba 1992; Williams 1995). 
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However, the nerve has an early division classified into two forms based on its division 
behaviour (Figure 4.103). In the first form, in which one division passes below piriformis 
and the other penetrates it in 14.3% (Pokorný et al 2006). In the second form, one branch 
crosses over piriformis and the second passes below it in 4.4% (Pokorný et al 2006). It 
was observed that the incidence rate of the latter form was 1.4%, as the common 
peroneal nerve pierced piriformis and the tibial nerve passed below it. Occasionally, the 
whole sciatic nerve passed through piriformis 22% (Pecina 1979) and in 2.2% (Pokorný et 
al 2006) (Figure 4.104) 
 
 
 
This study found that the sciatic nerve passed below piriformis in 92.7% (Table 
A.64). The distance from the lower edge of piriformis to the knee joint line was measured 
to determined the level of sciatic nerve bifurcation and was divided into upper, middle and 
lower segments. The sciatic nerves  leaves as is bifurcation in the upper, middle and lower 
segments was 14.5%, 20.8% and 48.6% (Table A.64) (Figures 4.107, 219 and 220). A 
delayed sciatic nerve bifurcation i.e. below knee joint line, was found to be in 2.8% (Figure 
4.110). 
 
 
 
Figure 4.107: The sciatic nerve bifurcates into common peroneal and tibial branches upper thigh. SN. 
Sciatic nerve, TN. Tibial nerve, CPN. Common peroneal nerve. 
 
Figure 4.108: The sciatic nerve bifurcates into common peroneal and tibial branches in the lower thigh. 
SN. Sciatic nerve, TN. Tibial nerve, CPN. Common peroneal nerve. 
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In a Turkish study by Güvençer et al (2008) they report that the sciatic nerve 
without division passed below piriformis in 52% (Figure 4.111) whereas 48% had an early 
division. The branches were divided into equal groups based on their behaviour. First, 
both branches passed below piriformis in 24% (Figure 4.4), whereas in the second group 
one passed below and the other penetrated piriformis in 24%. In the present study, the 
whole sciatic nerve passed below piriformis in 83.3% (Figure 4.112): therefore early 
division of the sciatic nerve was found in 16.7% at the level of piriformis. The early division 
of sciatic nerve reunites just inferior to piriformis in 2.8%, with the majority remaining 
divided (13.9%). 
Mouret (1893) reported that the common peroneal nerve transversed piriformis. 
High division of the sciatic nerve has been related to double piriformis (Kirici and Ozan 
Figure 4.109: The sciatic nerve bifurcating into 
common peroneal and tibial branches in the 
middle segment. SN. Sciatic nerve, PA. 
perforating artery. 
 
 
Figure 4.110: The sciatic nerve bifurcating into 
common peroneal and tibial branches at popliteal 
fossa, referred as delayed sciatic nerve 
bifurcation. SN. Sciatic nerve, TN. Tibial nerve, 
CPN. Common peroneal nerve. 
 
 
Figure 4.111: The sciatic nerve without division passing below the piriformis.  
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1999), causing piriformis syndrome in 15% (Russell et al 2008). In this study, a double 
piriformis was highly associated with a split sciatic nerve (41.6%) indicating the main 
reason for early division of the nerve. Usually, high division results from the common 
peroneal nerve penetrating it in 34% (175 of 514 specimens) in Japanese (Chiba 1992). 
More recently, the common peroneal nerve crosses the superior border of piriformis or 
perforates it independently in which it is separated from the tibial nerve in 12.2% (Moore 
and Dalley 1999). Recently, the common peroneal nerve was reported to independently 
pass over the superior border of piriformis in 8% and perforate piriformis in 16% 
(Güvençer et al 2008). The present study shows that the common peroneal passes above 
a single piriformis in 0.6% and perforates it in 1.9% (Figure 4.112). This study also shows 
that the common peroneal nerve pierces piriformis in 1.9% (Figure 4.112) and passes 
between a double piriformis in 4.7% (Figure 4.113). In total, the common peroneal 
independently passes over piriformis in 6.6% (Table A.64). Moreover, in the present study 
the sciatic nerve was found to have a different morphology during its course. The sciatic 
nerve bifurcates into tibial and common peroneal branches at different levels between the 
inferior border of the piriformis and the knee joint line. The sciatic nerve bifurcates in the 
upper, middle and lower segments in 14.5%, 20.8% and 48.6% respectively (Figures 
4.107, 4.108, 4.109). A division of the sciatic nerve prior to the inferior edge of piriformis is 
defined as early division (Figure 4.112, 4.113), whereas division of the nerve below the 
knee joint line is defined as delayed division (Figure 4.110).  
 Figure Ch4.112: Early division of the sciatic nerve, the common peroneal nerve pierces a single 
piriformis. PM. Piriformis muscle, Sciatic nerve, TN. Tibial nerve, CPN. Common peroneal nerve. 
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Figure 4.113: Early division of the sciatic nerve into common peroneal and tibial nerves passing below the 
inferior edge of piriformis superioris and inferioris. 
 
The incidence of early and delayed division was 7.5% and 4.4%. Early division into 
the common peroneal and tibial nerves is suggested to be due to piriformis. The sciatic 
nerve is classified as an ununited sciatic nerve occurring in 11.7%. Ununited sciatic nerve 
inside and outside the pelvis, called Asciatic nerve, occurred in 7.6%. The ununited sciatic 
nerve frequently unite outside the pelvis (3.8%) and had a second bifurcation in the upper, 
middle and lower segments in 0.6%, 1.3%, and 1.6%. In addition, an ununited sciatic 
nerve also had a delayed bifurcation at the knee joint line in 0.3%. The sciatic nerve 
usually passes below piriformis (92.7%). The early division is divided into three groups: 
First, the sciatic nerve divides into the common peroneal and tibial nerves which pass 
above and below a single piriformis in 0.6%. Second, the sciatic nerve divides into the 
common peroneal and tibial nerves which penetrate and pass below a single piriformis 
respectively in 1.9%. Third, the sciatic nerve associated with a double piriformis divides 
into common peroneal and tibial nerves pass below piriformis superioris and inferioris 
piriformis respectively in 4.7% (Table A.64). 
 
Clinical implication of sciatic nerve variation 
As the common peroneal nerve penetrates piriformis (Odajima and Kurihara 1963), 
it is susceptible to compression by piriformis more than either the tibial or sciatic nerves. 
Figure Ch4.112: Early division of sciatic 
nerve, the common peroneal nerve 
prices the solitary piriformis 
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Occasionally, a high division may be presented as the common peroneal and tibial nerves 
pass between the inferior border of piriformis and superior gemellus (Mas et al 2003). 
Therefore, the tibial nerve may become susceptible to compression between piriformis 
and superior gemellus. Consequently, asciatica can be classified clinically as either 
peroneal or tibial asciatica syndrome: these are also known as double piriformis and 
superior gemellus syndrome (Cameron and Nuftal 1988), presenting with different clinical 
pictures. The Freiberg test is the gold standard clinical examination for diagnosis, which is 
flexion, adduction and medial rotation of the hip in the supine position (Barton 1991; 
Kendell et al 1993; Foster 2002; Benzon et al 2003; Broadhurst et al 2004; Papadopoulos 
and Khan 2004). The superior gemellus syndrome is characterized with hip pain 
exaggerated by abduction and medial rotation (Cameron and Nuftal 1988). In contrast, the 
double piriformis syndrome is characterized with hip pain exaggerated by abduction and 
external rotation. The piriformis syndrome presents with atypical sciatica due to sciatic 
nerve compression passing between piriformis and the greater sciatic notch (Robinson 
1947; Cameron and Nuftal 1988; Barton 1991; Chiba 1992). Anatomically, both 
syndromes may present with dysfunction in the motor or sensory distribution of the sciatic 
nerve or one of its branches: compression via piriformis or superior gemellus can be 
clinically differentiated by external or internal rotation of the thigh.  
A study by Park et al (1991) clarified the major criteria for diagnosing piriformis 
syndrome. First is a history of sacroiliac and gluteal region trauma. Second is that the pain 
radiating from the previous areas to the leg and restricting walking (Robinson 1947). 
Barton (1991) described the buttock and leg pain as being aggravated by prolonged 
flexion, adduction, and internal rotation of the thigh with normal low back and hip 
examination. Third, sudden (acute) pain may be aggravated in longstanding cases 
(chronic) by prolonged lifting or stooping and relieved by removing the factor (Robinson 
1947). Fourth is the presentation of a sausage- like palpable mass which is tender in 
nature over piriformis during pain (Robinson 1947). This tenderness over the buttock 
expands from the sacrum medially to the greater trochanter laterally during rectal and 
pelvic examination (Barton 1991). Fifth, Lasegue’s sign is positive. Sixth, atrophic gluteal 
change is based on the duration of the syndrome (Robinson 1947). Seventh, muscle ache 
and weakness restricts the priformis function. Eighth, Frieberg’s sign is positive: this sign 
was described previously by Thiele (1937). Ninth, therapeutic injection of local steroid or 
analgesia accounts as a diagnostic procedure (Solheim et al 1981). The dermatome is 
added as tenth criteria based on the anatomical distribution of sciatic nerve involvement 
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being either complete or partial (tibial or common peronal nerve) compression via a single 
or double piriformis. 
Entrapment of the sciatic nerve between the external rotator muscles of the thigh 
at the hip joint leads to increased awareness in clinical diagnosis and surgical intervention. 
This can be classified clinically into three syndromes which are sciatic, common peroneal 
and tibial compression syndromes instead of piriformis or superior gemellus syndromes. 
High selective denervation of piriformis over the dorsum of sacrum through the dorsal first 
sacral nerve is questionable to release piriformis spasm in single or double piriformis as a 
surgical treatment of double piriformis “peroneal asciatica” syndrome. This procedure will 
avoid unnecessary major open surgery over the gluteal region. In addition, piriformis 
spasm could be released by incision of the superior part of the muscle or piriformis 
superioris in cases of double piriformis. This procedure will avoid laceration of the 
common peroneal nerve as well as anastomotic branch of the inferior gluteal artery in 
case of selecting the inferior part or the muscle or piriformis inferioris. Finally, recognizing 
the variability of sciatic nerve leads to improving the surgical techniques and limiting 
postsurgical complication of sciatic nerve injury in arthroplasty. 
Variability of sciatic nerve supply in relation to morphology course 
Based on a literature review, there is no clear study identifying the variability of the 
sciatic artery course and its blood supply anatomically. Besides, the majority of sciatic 
nerves gain their supply from the inferior gluteal artery regularly (Figure 4.114). In the 
current study, the sciatic nerve varies in morphology during its course with different arterial 
supplies being observed. 
Figure 4.114: Complete sciatic nerve passing below the inferior edge of piriformis, it is supplied by a sciatic 
branch (comes nervi ischiadici artery) from the inferior gluteal artery. 
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The most significant variation identified is an ununited sciatic nerve in the gluteal 
region (37 specimens) (Figure 4.113). The ununited sciatic nerve may persist as Asciatic 
nerve (32.4%) or unites below piriformis (67.6%) below. This extrapelvic united sciatic 
nerve then redivides into tibial and common peroneal nerves in the upper, middle and 
lower segments of the thigh in 5.4%, 10.8% and 13.5% respectively (Figure 4.115). 
Rarely, the sciatic nerve shows a delayed division (2.7%). The ununited sciatic nerve 
usually passes below piriformis (37.8%). In a few cases, the ununited sciatic nerve divides 
above and below piriformis as common peroneal and tibial nerves (5.4%). In a small 
number of cases, the ununited sciatic nerve divides into tibial nerve passing below and 
common peroneal nerve penetrating piriformis (16.2%). However, the ununited sciatic 
nerve may be associated with coexistence of a double piriformis dividing into common 
peroneal nerve passing below piriformis superioris and tibial nerve passing below 
piriformis superioris (40.5%) (Table A.67).  
The ununited sciatic nerve gains its supply from various sources from the inferior 
gluteal and sciatic artery in 87.5 and 17.6% respectively. It has a double supply from the 
inferior gluteal artery via ischiatic and articular branches to supply the tibial nerve and 
common peroneal nerve in 78.1%. It has a double supply from the sciatic artery via 
ischiatic and articular branches to supply the tibial nerve and common peroneal nerve in 
6.3%. Therefore, the genicualr (anastomostic) branch plays a vital role in supplying the 
lateral division of the sciatic nerve. Double supply has been observed from the inferior 
gluteal artery and sciatic artery in 9.4% (Table A.67).  
 
Figure 4.115: Early division of the sciatic nerve unites and redivides below piriformis. PM. Piriformis muscle, 
IGA ANB. Anastomostic branch of inferior gluteal artery, IGA SB. Sciatic branch of inferior gluteal artery. SN. 
Sciatic nerve, TN. Tibial nerve, CPN. Common peroneal nerve. 
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The tibial nerve was observed to be supplied by ischiadic (sciatic) and genicualr 
branches of the inferior gluteal artery in 78.1% and 9.4% respectively, as well as from 
articular branches of the sciatic artery in 6.3%. The common peroneal nerve was 
observed to be supplied from the articular branch of the inferior gluteal artery in 78.1% 
and from the articular branch of the sciatic artery in 6.3% respectively, as well as from the 
ischiatic (sciatic) branch of the sciatic artery in 9.4% (Table A.67). Understanding this 
variation will lead to the avoidance of iatrogenic injury which could happen during any 
orthpaedic procedure. Therefore, great care has to be paid by clinicians during surgery. 
The sciatic nerve was observed to gain its blood supply from the lateral sacral 
artery in the pelvic region, as well as from the Arteria Comitans Nervi Ischiadici in the 
gluteal region. In the current study several pelvic arteries were clarified to supply the 
sciatic nerve based on their course inside the pelvis.  The sciatic nerve has a different 
arterial supply in different regions. This study is unique in considering the different arterial 
supply for each sciatic nerve root by each artery. Furthermore, the ischiadic branch is a 
long slender vessel arising from or a direct continuation of the inferior gluteal artery. It has 
a diverse origin and course and can be one or more in frequency. In the thigh, the sciatic 
nerve gains its supply as it descends either bifurcating or not. Coexistence of a sciatic 
artery may be associated with this artery modifying the arterial supply of the sciatic nerve. 
Furthermore, variability of the level of the division of the sciatic nerve leads to a different 
manner of supply. Consequently, investigation of the arterial supply to the sciatic nerve is 
clinically important to identify several diseases which mimic sciatica in cases of occlusion, 
either with aneurysm or not of these arteries. Although, one or more of these arteries may 
arise from the sciatic artery this study has raised awareness of clinicians, radiologists, 
general surgeons, orthopaedic surgeons, obstetricians and gynaecologists either before or 
during surgery to avoid unnecessary trauma to the sciatic nerve. 
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Sciatic artery embryology theory 
Introduction 
In 1832, Green reported an anatomical variation in the blood supply to the sciatic 
nerve and referred to this as a persistent sciatic artery. Persistent sciatic artery is a rare 
vascular malformation or anatomical anomaly resulting from a  lack of regression of the 
embryonic dorsal axial (ischiatic) artery (Bower et al 1977; Juillet  et al 1980; McLellan and 
Morettin 1982; Williams et al 1983; Mayschak and Flye 1984; Mandell et al 1985; 
Rubinstein et al 1985; Freeman et al 1986; Golan et al 1986; Martin et al 1986; Ukeshima 
et al 1990; Gueddari et al 1993; Bellisi et al 1994; Chleboun and Teasdale 1995; 
Erlemann et al 1995; Gawenda et al 1995; Shinozaki et al 1998; Nair et al 1999; Michel et 
al 2002; Paraskevas et al 2004; Aziz et al 2005; Ishida et al 2005; Kritsch et al 2006; 
Nedelcu et al 2007; Wu et al 2007). However, the sciatic artery is a saphena in primate 
which is a princible artery supplying lower limb (Manners-Smith 1912). 
Embryologically, the ‘proper umbilical artery’ divides into two segments: one 
proximal, one distal (Sharpey et al 1867). The proximal segment provides the vascular 
supply to the pelvis and lower limb giving origin to the axial and iliac systems (Moore 
1977; Hootnick et al 1980; Kim and Orron 1992; McClellan and Morettin 1982; Moore and 
Persaud 1998): the distal segment forms a fibrous cord extending on the deep surface of 
the anterior abdominal wall from the umbilicus to the bladder, the umbilical ligament 
(Figure 4.116) (Sharpey et al 1867) or lateral umbilical ligament (Herbert 1825) in adults 
(Carter 1867). Anatomically, a persistent sciatic artery (PSA) originates from or is a 
continuation of the internal iliac artery (Bower et al 1977; Esaki et al 1980; Freeman et al 
1986; Martin et al 1986; Noblet et al 1988; Ukeshima et al 1990; Emura et al 1991; Shelby 
and Brantley 1993; Bellisi et al 1994; Chleboun and Teasdale 1995; Savov and Wassilev 
2000; Yazama et al 2002; Maldini et al 2002; Michel et al 2002; Kritsch et al 2006; Hiki et 
al 2007; Sagić  et al 2008; Futamata et al 2008, Umeda et al 2011).  
In an investigation of 79 female and 92 male cadavers, persistent sciatic and axial 
arteries were identified and classified based on their origin and location. In this study 
sciatic arteries were observed arising as branches from a number of different arteries in 
68 specimens: anterior trunk of the internal iliac (12 specimen), internal pudendal artery (1 
specimen), posterior trunk of the internal iliac artery (44 specimens) and superor gluteal 
artery (7 specimens). In four specimens, the sciatic artery (persistent sciatic and axial 
arteries) was found to arise from the anterior and posterior trunk on the same side. 
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Based on dissection of human cadavers, the new theory has been proposed 
without determining specific time. It is also discussed several variability of femoral system 
sciatic artery aneurysm cases as well as the variability of iliac system associated either 
with or without sciatic artery. The purpose of the new theory is to answer several 
questions in regard of vascular variability when there is no clear explanation 
embryologically since several centuries. Considering the accepted embryology theory 
based on dissection of foetus in different stges, the new theory is based on final stage of 
vascular development. The similarity of the both new and accepted theory is depending on 
imagination or plexus development. Many reasons could clarify a delay of embryology 
answer in case of an accurate description of plexus by embryologists. The estimation of 
age based on weeks, duration of pregnancy has been estimated to be forty weeks 
(ranging from 38 weeks to 40 weeks). The estimation of age based on length of embryo, 
the new born has different in length estimated to be 50 cm (ranging from 45 cm to 55 cm). 
Therefore, each foetus has a different of growth rate (proposing normal growth and 
excluding cretinism or macromegally). Beside, abortion (termination of pregnancy) time is 
frequently undetermined because of missed abortion or unclear history if the last 
menstrual period has proposed and calculated accurately. Furthermore, abortion is due to 
genetic factors and effects the growth of plexus. Non clear history of mother having 
coexistent disease results in premature or preterm baby. Therefore, these previous 
reasons may modify observations in each embryo stage. 
Figure 4.116: Vascular development. 1. Dorsal aorta. 2. Truncus coeliacus. 3. Superior mesenteric artery. 4. 
Inferior mesenteric artery. 5. Umbilical artery (median umbilical ligament). 6. Sciatic or axial artery. 7. Median 
sacral artery. 8. Femoral artery. 9. Umbilical artery (section of the lateral internal iliac artery). 10. Umbilical 
artery (section of the lateral common left iliac artery). 11. External iliac artery. 12. Common right iliac artery 
 
Chapter 4 
 
264 
 
Current study, the sciatic arteries were observed to have the inferior gluteal (9 
specimens) and the superior gluteal branches (12 specimens) (Figure 4.117). It is of note 
that a persistent sciatic artery was observed to give the superior or inferior gluteal artery 
rather than the superior or inferior gluteal artery giving the persistent sciatic artery: a 
persistent sciatic artery can also observed to exist with the superior or inferior gluteal 
arteries. This questions the general embryological origin of a persistent sciatic artery. The 
embryological origin of the proximal part of the axial artery and whether it forms the 
superior or inferior gluteal artery is discussed, together with the general arrangement of 
the internal iliac and femoral arterial systems. Presentation of the sciatic artery is also 
discussed with respect to existing theories and a new theory is proposed, together with a 
new classification system depending on the origin and location of the artery. In addition, a 
number of embryological vascular anomalies are discussed to reach a consensus on the 
superior and inferior gluteal arteries being present with a persistent sciatic artery (Figure 
4.117). 
 
Embryology 
By four weeks gestational age, the embryo is approximately 5mm in length and 
consists of 42 somites. With the appearance of the limb buds, the capillary plexuses 
arising from the somites pass into them forming the major vascular trunks and their 
branches. Fundamentally, the blood vessels either involute or develop further depending 
on blood flow requirements. If the blood flow decreases or is diverted to other 
regions/areas away from the primitive vessels, the blood vessel atrophies. As the embryo 
grows in size the requirements of the lower limb buds increases obtaining their initial blood 
supply from capillary plexuses (Senior 1920; Cowie et al 1960; Blair and Nandy 1965; 
Youngson et al 1980). These plexuses arise from the umbilical artery, which in turn arise 
from the ventral paired branches of the dorsal aorta located at the fourth branch level 
(Moore 1977). 
At 29 days gestational age (6mm embryo length), the capillary plexuses develop 
into the primitive axial artery which provides the vascular supply to enable growth of the 
lower limb buds (Senior 1920; McLellan and Morettin 1982; Freeman et al 1986; Batchelor 
and Vowden 2000) up to the 9mm embryo stage (Shelby and Brantley 1993; Madson et al 
1995; Parry et al 2002) via a consolidation process within the plexus (Senior 1920; Cowie 
et al 1960; Blair and Nandy 1965; Youngson et al 1980). This vessel is the primary axial 
artery of the lower limb bud (Senior 1920). 
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Figure 4.117: The sciatic artery (SA) is a continuation of the posterior trunk of the internal iliac artery (PT IIA) 
giving three lateral sacral (LSA), superior gluteal and obturator arteries. EIA. External iliac artery, IIA. Internal 
iliac artery, AT. Anterior trunk. PT. Posterior trunk, UMA. Umbilical artery, SVA. Superior vesical artery, OA. 
Obturator artery, GPT. Gluteopudendal artery, IPA. Internal pudendal artery, IGA. Inferior gluteal artery, SGA. 
Superior gluteal artery, LSA. Lateral sacral artery. SA. Sciatic artery. 
 
At 32 days gestational age (8.5mm embryonic length) the external iliac artery 
arises, becoming the femoral artery as it runs on the anterior part of the future thigh 
(Senior 1920). Proximal to the origin of the sciatic artery the external iliac artery branches 
from the lateral side of the umbilical artery dividing it into proximal and distal parts, which 
become the common iliac and internal iliac arteries and their branches, respectively 
(Senior 1920). By the 12mm embryonic length stage the external iliac artery becomes the 
common and superficial femoral artery (Senior 1920). As such the femoral artery is a 
direct continuation of the external iliac artery (Mandell et al 1985; Shelby and Brantley 
1993; Madson et al 1995) (Figure 4.118). At 33 days gestational age (9mm embryonic 
length) the primitive sciatic artery passes along the dorsal aspect of the skeletal 
mesenchyme and runs distally towards the sole of the foot (McLellan and Morettin 1982).  
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Following involution of the middle part of the axial artery (beyond the 10mm 
embryonic stage), an anastomosis develops between the dorsal sciatic and ventral 
femoral arteries, which is the precursor of the future profunda femoris (deep femoral 
artery) (Lippert and Pabst 1985). The middle part of the femoral artery persists as a large 
trunk in the ventrally lying rete femorale. As a result, the profunda femoris has an 
embryological origin from the rete femorale (Greebe 1977; Cazenave-Mahe et al 1980), 
explaining the variation of the origin, branches and course of the profunda femoris (Figure 
4.119). 
Figure 4.118: Development of the sciatic artery, It starts from the internal iliac (A), terminates as the popliteal 
artery (B). By the sixth week of gestation, the external iliac/iliofemoral system starts to grow, uniting the sciatic 
system at the popliteal artery (B). The sciatic artery system regularly regresses, the proximal part of the sciatic 
artery becomes either the superior or inferior gluteal artery, while the distal part become the popliteal artery 
and its bifurcations (C). (Adapted from Sidway AN. Embryology of the vascular system. In: Rutherford RB, 
editor. Vascular surgery. 6th ed. Philadelphia: Elsevier; 2005. p. 53-63). 
 
 
At 37 days gestational age (14mm embryonic length) the primitive sciatic artery is 
fully developed and has anastomosed with the femoral artery. The source of the lower 
limb arterial supply is therefore via the external iliac artery (anterior system - the femoral 
artery), and the sciatic artery (posterior system) (Senior 1920). Subsequently, a highly 
accelerated development of the femoral system occurs as the primitive sciatic artery 
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regresses and disappears (Arey 1965; McLellan and Morettin 1982; Donovan and Sharp 
1984; Noblet et al 1988; Inoue et al 1993). Conversely, failure of development of the 
femoral artery or involution of the primitive sciatic artery results in a persistent sciatic 
artery (Shelby and Brantley 1993; Madson et al 1995). Persistence of the sciatic artery 
results in hypoplasia of the external iliac and femoral arteries (Urayama et al 1997) (Figure 
4.118).  
Figure 4.119: Development of the arteries of the lower limb. 1.Rete Femorale, 2. Rete Pelvicum, 3.Sciatic 
Artery, 4.Femoral Artery, 5.Deep Femoral Artery, 6.Medial Circumflex Femoral artery, 7.Lateral Circumflex 
Femoral Artery, 8.Femoral Vein. [modified from Sanudo et al (1993) and adapted from Sahin et al (2003)].  
 
At the 22mm embryonic length stage, following its regression around the third 
month of development, the proximal part of the sciatic artery becomes the inferior gluteal 
artery (Senior 1920; Mandell et al 1985; Shinozaki et al 1998; Sagić et al 2008), while the 
middle part involutes (Smith and Dimitri 2006). Historically, the inferior gluteal artery was 
known as the ‘sciatic artery’ (Herbert 1825; Carter 1867; Sharpey et al 1867; Wilson 
1868). The proximal part of the sciatic artery gives rise to the inferior gluteal artery and 
then regresses becoming the artery of the sciatic nerve (Savov and Wassilev 2000), 
observed in 39% of specimens by Georgakis and Soames (2008) (Figure B.29). This 
small slender artery has also been known as the ‘arteria comitans nervi ischiadici’ 
(Sharpey et al 1867; Wilson 1868; Latarjet 1929; Brash 1951; Carter 1867), the ‘comes 
nervi ischiadici’ (Schafer and Thane 1892) and the ‘ischiatic artery’ (Williams et al 1979). 
Anatomically, the sciatic artery is a prolongation of the inferior gluteal artery leaving the 
pelvis through the greater sciatic foramen accompanying the sciatic nerve (Shelby and 
Brantley 1993; Gabelmann et al 2001; Kurtoglu and Uluutku 2001). In addition, persistent 
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anomalous branches may arise from the superior gluteal artery in cases of congenital 
absence of the inferior gluteal artery when the superior gluteal artery is a remnant of 
sciatic artery regression (Reddy et al 2007) (Figure 1.38). It has been suggested that the 
superior and inferior gluteal arteries are the parts remaining following axial artery 
involution (Arey 1965; Vimla et al 1981; McLellan and Morettin 1982; Batchelor and 
Vowden 2000).  
Furthermore, the sciatic artery splits into a proximal part, which separates from the 
distal part, which in turn develops into the inferior gluteal (Senior 1920) and popliteal 
arteries at 41 days gestational age (Senior 1920; Williams et al 1989; Shelby and Brantley 
1993). The popliteal artery anastomoses with the superficial femoral artery becoming a 
continuation of the latter at the adductor canal (Greebe 1977; Cazenave-Mahe et al 1980; 
Smith and Dimitri 2006). Developmental anomalies during these embryological stages 
result in variations in the arterial supply of the lower limb (Lippert and Pabst 1985; Moore 
and Persaud 1998; Kopuz et al 2000). 
 
Sciatic Artery: a new embryological theory 
The axial artery is the major arterial supply of the lower limb during the first 
trimester (Hootnick et al 1980; Kim and Orron 1992; McClellan and Morettin 1982). 
Embryologically, the axial (primitive sciatic) artery arises from the umbilical artery from the 
dorsal aorta at the fourth branch level (Moore 1977). Anatomically, it is a direct 
continuation of the internal iliac artery leaving the pelvis through the greater sciatic 
foramen below the lower margin of piriformis with the sciatic nerve to supply the lower 
limb. As the iliofemoral system develops via the external iliac artery the axial artery 
involutes. The external iliac artery begins to develop at the same time as the axial artery 
divides into three parts; proximal (upper), middle and distal (lower) which develop into the 
internal iliac, profunda femoris and popliteal arteries respectively (Figure 4.120 and 
4.121). The proximal part of the axial artery becomes the internal iliac artery dorsal to the 
umbilical artery and ventral to the external iliac artery, arising from the medial and lateral 
aspects of the umbilical artery respectively. The internal iliac artery then bifurcates into 
two trunks: anterior and posterior. Persistent sciatic or axial arteries may arise from either 
trunk directly or indirectly via one of its branches, explaining its diverse origin and 
presentation as either the superior or inferior gluteal artery. A persistent sciatic artery is 
therefore a remnant of the proximal part of the primitive axial artery, whereas the direct 
continuation of the internal iliac is known as a ‘‘persistent axial artery’’. Consequently, 
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sciatic artery is the terminology used to describe either a persistent sciatic or axial artery 
which is the primitive sciatic or axial artery embryologically. 
 
 
Figure 4.120: (A). Embryology, the axial artery starts below the umbilical artery. (B). As the blood flow 
distributes to other channels into new plexuses during vasculogenesis, the sciatic artery starts to regress (C). 
The new plexuses distribution is from the primitive plexus of the common iliac artery located proximal to the 
umbilical origin which is primitive external iliac artery. (D). As the primitive external iliac artery arises the 
primitive plexus between its origin and umbilical artery origin it becomes the primitive internal iliac artery. (E) 
Further, the primitive plexuses from the internal iliac artery arising from the anterior and posterior aspect 
become the anterior and posterior trunks respectively (F). Therefore, the terminal part of the proximal division 
of the axial artery vanishes completely while the internal iliac artery and branches develop. Failure of sciatic 
artery involution becomes a direct continuation of the internal iliac artery.    
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Figure 4.121: The sciatic artery supply the lower limb during the first trimester (a). It divides into three parts: 
are proximal (upper), middle and distal (lower) converting into the internal iliac, profunda femoris and popliteal 
arteries respectively beyond the first trimester. The proximal part forms the iliac system. Therefore, the 
proximal part is responsible for any variability of the iliac system (B). During medial rotation, the middle part 
rotates and joins the primitive femoral artery (a continuation of plexuses (primitive) from the external iliac 
arising from the proximal part). Then, it joins the primitive femoral artery dividing this embryonic artery into 
common and superficial whereas the middle part becomes the primitive deep femoral artery (c, d and e). 
Therefore, femoral architecture variability’s based on the development of the primitive deep and primitive 
circumflexes femoral artery as well as the site of union (f). The third part is the popliteal artery whch joins the 
superficial femoral artery and divides into anterior and posterior tibial arteries. 
 
With further development the proximal part of the umbilical artery, which is 
proximal and dorsal to the origin of the external and internal iliac arteries, is a part of the 
common iliac artery. Anatomically the common iliac artery bifurcates into the external and 
internal iliac arteries. As a result the internal iliac artery develops from the lower segment 
of the proximal division of the primitive axial artery, whereas the external iliac artery 
develops from point of the upper and lower segment. The common iliac artery develops 
dorsal to the site of origin of the external iliac and is from the upper segment. Therefore, 
the common iliac artery is the upper segment of the proximal part of a persistent axial 
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artery. This may explain why the persistent axial artery is a direct continuation of common 
iliac artery (Sabanciogullari et al 2011) (Figure 4.120). In fact, Hochstetter (1890) 
proposed that the proximal division of ischiadic artery gives umbilical artery in mammalian. 
Indicating the proximal division is the origin of iliac system. 
As the lower limbs start to rotate medially, the middle part of the axial artery moves 
from dorsal to ventral. With further rotation branches from the middle part extend in length 
becoming the perforating arteries (Figure 4.122). As the external iliac artery lengthens 
distal to the inguinal ligament it becomes the femoral artery and is joined by the middle 
part of the axial artery. This middle part divides the femoral artery into proximal (upper) 
and distal (lower) parts. The proximal part as far as the origin of the middle part of the 
axial artery is the common femoral artery, the distal part becomes the superficial femoral 
artery, while the middle part becomes the deep femoral (profunda femoris) artery. This 
arrangement is seen as the common femoral artery bifurcating into superficial and deep 
femoral arteries. At the adductor canal, the superficial femoral artery joins the distal part of 
the axial artery, which becomes the popliteal artery. 
This new theory depends on three principle events. The first event is the division or 
not of the axial artery, which presents as incomplete or complete forms. The presence or 
absence of the profunda femoris is evidence of this division or nondivision of the axial 
artery. The second event is medial rotation of the primitive axial artery as the lower limb 
rotates medially, which explains the appearance or not of the profunda femoris as well as 
its fusion or separation at different sites (Figure 4.123). The third event is the vascular 
demand of structures in the pelvis and the lower limb, which in turn determines the 
presence or absence of anatomical anomalies of the vascular supply, including its course. 
The phases of the fate of the axial artery are determined by the development of the 
iliofemoral system. Failure of any of these events and/or changes in their timing gives rise 
to variations in the arterial organisation of the pelvis and lower limb, leading to differences 
in the systematic arterial supply of these two regions. 
 
Discussion 
  Persistent sciatic or axial artery is a rare vascular anomaly resulting from a lack of 
involution of the embryonic dorsal axial (ischiatic) artery (Bower et al 1977; Juillet et al 
1980; McLellan and Morettin 1982; Williams et al 1983; Mayschak and Flye 1984; Mandell 
et al 1985; Rubinstein et al 1985; Freeman et al 1986; Golan et al 1986; Martin et al 1986; 
Ukeshima et al 1990; Gueddari et al 1993; Bellisi et al 1994; Chleboun and Teasdale 
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1995; Erlemann et al 1995; Gawenda et al 1995; Shinozaki et al 1998; Nair et al 1999; 
Michel et al 2002; Paraskevas et al 2004; Aziz et al 2005; Ishida et al 2005; Kritsch et al 
2006; Nedelcu et al 2007; Wu et al 2007). Moreover, in the later stages of involution, 
particularly if the dorsal axial artery does not fully regress, it is known as the inferior 
gluteal artery (Senior 1920; Mandell et al 1985; Shinozaki et al 1998; Sagić et al 2008) or 
the commitans sciatic nerve (Savov and Wassilev 2000). The latter may arise from the 
superior gluteal artery in the absence of the inferior gluteal artery (Reddy et al 2007). 
Others consider that the superior and inferior gluteal arteries are the remaining parts of 
the axial artery following its regression (Arey 1965; Vimla et al 1981; McLellan and 
Morettin 1982; Batchelor and Vowden 2000), suggesting that the regression theory 
regarding persistence of the sciatic artery cannot be correct with the presentation of all 
three arteries as it describes the persistent axial or sciatic artery as a prolongation of the 
superior or inferior gluteal arteries (Bower et al 1977; Juillet et al 1980; McLellan and 
Morettin 1982; Williams et al 1983; Mayschak and Flye 1984; Mandell et al 1985; 
Rubinstein et al 1985; Freeman et al 1986; Golan et al 1986; Martin et al 1986; Ukeshima 
et al 1990; Gueddari et al 1993; Bellisi et al 1994; Chleboun and Teasdale 1995; 
Erlemann et al 1995; Gawenda et al 1995; Shinozaki et al 1998; Nair et al 1999; Michel et 
al 2002; Paraskevas et al 2004; Aziz et al 2005; Ishida et al 2005; Kritsch et al 2006; 
Nedelcu et al 2007; Wu et al 2007). There is, therefore a conflict between these opinions, 
reinforced by the observation of the presence of superior and inferior gluteal and 
persistent sciatic arteries (Yazama et al 2002), also observed in some specimens in the 
present study. Consequently, the regression hypothesis needs to be revised. A new 
sciatic artery (SA) hypothesis considers that a persistent sciatic artery is not an axial 
artery, but is the coexistence of a remnant of the embryological axial artery. Therefore, the 
proximal part of the axial artery is embryologically neither the superior nor the inferior 
gluteal artery.  
In Senior’s studies, the external iliac artery was considered to arise from the lateral 
side of the umbilical artery at the 8.5mm embryonic length stage, dividing it into proximal 
and distal parts, which become the common iliac and internal iliac arteries and their 
branches, respectively (Senior 1920). It has been proposed that the axial artery is a direct 
continuation or branch of the internal iliac artery (Bower et al 1977; Esaki et al 1980; 
Freeman et al 1986; Martin et al 1986; Noblet et al 1988; Ukeshima et al 1990; Emura et 
al 1991; Shelby and Brantley 1993; Bellisi et al 1994; Chleboun and Teasdale 1995; 
Maldini et al 2002; Michel et al 2002; Savov and Wassilev 2000; Yazama et al 2002; 
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Kritsch et al 2006; Hiki et al 2007; Futamata et al 2008; Sagić  et al 2008).  
Embryologically, the internal iliac artery develops from the proximal part of the axial artery, 
as well as the axial artery being anatomically a continuation of the internal iliac artery. 
Comparison of the diameters of the internal and external iliac arteries has shown that that 
of the internal iliac is greater than that of the external iliac (Özgüner and Sulak 2010), 
suggesting that the internal iliac artery may develop earlier than the external: this is 
contrary to the accepted embryological theory. One possible explanation for the larger 
internal iliac artery diameter is that it was the proximal part of the axial artery and therefore 
responsible for supplying the embryonic lower limb rather than the pelvis. 
 
 
 
 
It has been suggested that the common iliac artery does not bifurcate when it is 
compensatory for the internal iliac artery, but gives branches to the pelvis in addition to the 
external iliac artery, particularly in congenital absence of the internal iliac artery with 
persistence of the sciatic artery (Okamoto et al 2005). Of these arteries the common iliac 
continues as the inferior gluteal artery, while the internal iliac gives pelvic branches such 
as the internal pudendal, umbilical, uterine, inferior vesical and obturator (Okamoto et al 
2005). The internal iliac artery is absent due to failure of the proximal part of the axial 
artery: the non-dividing and non-medially rotating axial artery continues as the persistent 
axial artery. In addition, the presence of both the inferior gluteal and persistent axial 
Figure 4.122: The perforating arteries penetrate the transverse intermuscular septum to supply the posterior 
compartment as well as the anterior compartment of the thigh (Male cadaver–Left posterior aspect of thigh). 
SN. Sciatic nerve. 
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arteries is not consistent with the accepted embryological theory. A similar case has been 
reported in which the external iliac artery was congenitally absent leaving the common 
iliac artery to continue as the internal iliac artery (Tamisier et al 1990).  
 
 
 
One area of agreement between the accepted embryological and new SA theory is 
hypoplastic development of the iliofemoral system leading to a persistent axial artery. The 
SA theory considers that the axial artery may develop, irrespective of whether the 
iliofemoral system develops, from either the internal or external iliac artery. The presence 
of the internal iliac and sciatic (axial) arteries is not consistent with the SA theory, which is 
based on three events: division of the axial artery, medial rotation of the lower limb, and 
vascular demand. If the axial artery does not divide or rotate medially the result is 
congenital absence of the profunda femoris. In this case, the internal iliac artery is formed 
from the proximal part of the axial artery due to the vascular demand of the structures 
within the pelvis, which connect the middle and lower parts of the axial artery. Similarly, 
structures in the anterior compartment of the thigh require a vascular supply from the 
internal iliac artery in congenital absence of the external iliac artery irrespective of non-
Figure 4.123: The deep femoral artery has incomplete medial rotation joining a long circumflex femoral trunk. 
CFA. Common femoral artery, SFA. Superficial femoral artery, DFA. Deep femoral artery, MCFA, medial 
circumflex femoral artery, LCFA. Lateral circumflex femoral artery. DB LCFA. Descending branch of lateral 
circumflex femoral artery, 1
st
 PA. First perforating artery.  
 
Chapter 4 
 
275 
 
division and non-rotation of the middle part (profunda femoris) of the axial artery, which 
usually supplies this compartment via its perforating branches. A case of congenital 
absence of the external iliac artery with proper development of the internal iliac artery and 
no evidence of an axial artery or profunda femoris (Harikrishnan et al 2001) supports the 
new SA theory. In this case, the axial artery divides properly giving the proximal part which 
becomes the internal iliac artery; however medial rotation was not completed resulting in 
the middle part not reaching the undeveloped femoral artery. As a result the perforating 
branches come to lie between the anterior and posterior compartments without 
anastomosing (Figure 4.122). This scenario presents as collateral branches gaining blood 
from other collateral branches (e.g. coeliac, superior mesenteric, inferior mesenteric, 
renal, common iliac and internal iliac arteries) and ending as the popliteal artery. 
Individuals with this scenario will have delayed lower limb growth due to delayed vascular 
demand in addition to the non-divided and non-medially rotated axial artery. Regression of 
the femoral and axial systems does not support the accepted embryological theory, but 
does support the new SA theory. In cases of congenital absence of the external iliac artery 
the internal iliac artery provides the blood supply to the lower limb as well as the profunda 
femoris (Shortell et al 1998). According to Shortell et al (1998) this vascular anomaly can 
be explained as follows: the infrarenal aorta gives the internal iliac and sciatic arteries 
running anterior and posterior to the lower limb respectively. While the femoral artery is 
formed from the rete femoris, the sciatic artery provides the main supply for the lower limb. 
However, according to the new SA theory the explanation is that the axial artery divides 
and medially rotates. The proximal part becomes the internal iliac artery continuing as the 
femoral artery in cases when the external iliac artery is absent; the middle part rotates 
medially and joins the femoral artery becoming the deep femoral artery (profunda 
femoris), while the third part continues as the superficial femoral artery becoming the 
popliteal artery below the adductor hiatus. 
In the classification of persistent sciatic artery by Pillet et al (1982) type I has a 
complete axial artery originating from the internal iliac artery, terminating in the popliteal 
artery due to absence of the profunda femoris. This congenital absence can be explained 
by non-division and non-medial rotation of the axial artery. However, a rare case of double 
profunda femoris does not appear to support the new SA theory. The proximal profunda 
femoris arises from the common femoral artery with the circumflex femoral arteries, 
descending for a short distance and then disappearing, whereas the more distal profunda 
femoris arises from the common femoral artery and sends perforating branches to the 
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anterior compartment (Bilgiç and Sahin 1997). By definition the perforating arteries are 
named because they perforate adductors brevis and magnus (Figure 4.122). The 
perforating arteries leave the anterior compartment by piercing the transverse 
intermuscular septum to gain access to the posterior compartment (Carter 1867; Sharpey 
et al 1867) as the superior, middle and inferior perforating arteries (Wilson 1868). These 
residual muscular branches arise from a common trunk of the superficial femoral artery 
and not a distal profunda femoris, hence the confusion of a double profunda femoris. In 
the present study, these perforating arteries gave branches to the sciatic nerve in 342 
specimens (Figure 4.122), explaining why profunda femoris embolism results in sciatic 
nerve palsy (Sunderland 1945; Karmańska et al 1993). In the new SA theory, these 
perforating arteries are remnant branches of the middle part of the axial artery, which 
elongates as this part rotates. The nutrient artery, referred to as the fourth perforating 
artery, is a terminal branch of the profunda femoris (Williams et al 1989) confirming that 
the middle part has no distal continuation when there is proper development of the femoral 
system in the new SA theory. Non-development of the perforating arteries due to non-
division of the middle part of the axial artery with no medial rotation leads to complete 
development of the sciatic (axial) artery with no supply to the anterior compartment of the 
thigh (Yazama et al 2002). 
The profunda femoris has been observed to arise between 2.5 and 5.1cm 
(Bergman et al 1988) in 68% of individuals, and from 2 to 6cm (Rаdojević 1978; Krnpotić-
Nemanjić 1982; Mrvaljevic 1993; Stefanović et al 2002) below the inguinal ligament, or 
from 0 to 8cm below the midinguinal point with a median distance of 4.4cm (Siddharth et 
al 1985) or 3.5cm (Standring 2005). However, the profunda femoris has been observed to 
arise from the femoral artery less than 1cm distal to the inguinal ligament (Shankar 2009). 
The origin of the profunda femoris has also been classified in relation to the femoral 
triangle, being in the first quarter in 59.5%, the second quarter in 27.5%, the third quarter 
in 11% and the fourth quarter in 2% (Vuksanović-Božarić et al 2007).  These observations 
show different sites of union of the profunda femoris and the superficial femoral artery, 
which was the middle part of the axial artery in the embryo. Occasionally the profunda 
femoris arises from the external iliac rather than the femoral artery (Bilgic and Sahin 
1997). 
  Studies have reported the profunda femoris arising from the superficial femoral 
artery from several positions. It arises most commonly from the lateral, dorsal or 
dorsolateral aspects and less commonly from the medial and dorsomedial aspects 
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(Johnston 1912; Lipshutz 1916; de Beer 1965; Vaquero and Rueda 1982; Lippert and 
Pabst 1985; Siddharth et al 1985; Massoud and Fletcher 1997; Sahin and Bilgic 1998; 
Bergman et al 2001; Standring 2005; Chitra 2008). This variability could be due to the 
degree of medial rotation of the middle part of the axial artery around the femoral axis. At 
the 11-13 mm embryo length stage several events occur. First, the foot disc starts to 
develop, being oriented in a transverse plane with the plantar surface ventral: the disc 
then rotates medially to lie in the median sagittal plane. Second, the initial phase of 
skeletogenesis starts, referred to as mesenchymal condensation (Mooney and Loh 2008). 
Rotation of the axial artery or its divisions begins and continues beyond this stage. 
Development and rotation of the lower limb occurs in different organising periods. Any 
fault or delay in this serial arrangement can lead to a congenital anomaly, such as club 
foot, with an expectation of there being a high possibility of vascular anomalies. The 
different orientation of the origin of the profunda femoris supports of the new SA theory. 
The literature provides examples of the profunda femoris arising from the medial 
side of the common femoral artery and then passing from medial to lateral superficial to 
the femoral vein encircling it (Lipshutz 1916; Bergman et al 1988; Bilgiç and Sahin 1997; 
Sahin and Bilgiç 1998; Bergman et al 2001). In this situation the process has occurred 
earlier than venous system development, which itself arises from the small plexus medial 
to the femoral artery. Tanyeli et al (2006) have reported the profunda femoris arising from 
the anterior aspect of the femoral artery: similar reasoning can be applied in that only 
some degree of medial rotation has occurred. 
The inferior gluteal artery and profunda femoris, as well as a persistent sciatic 
artery, have been reported by Paraskevas et al (2004), which appears to contradict both 
the accepted embryological and new SA theories. A persistent sciatic artery together with 
the inferior gluteal artery does not support the embryological regression theory (Arey 
1965; Blair and Nandy 1965; Bower et al 1977; Juillet et al 1980; Vimla et al 1981; 
McLellan and Morettin 1982; Williams et al 1983; Mayschak and Flye 1984; Mandell et al 
1985; Rubinstein et al 1985; Freeman et al 1986; Golan et al 1986; Martin et al 1986; 
Noblet et al 1988; Ukeshima et al 1990; Gueddari et al 1993; Bellisi et al 1994; Chleboun 
and Teasdale 1995; Erlemann et al 1995; Gawenda et al 1995; Shinozaki et al 1998; Nair 
et al 1999; Michel et al 2002; Paraskevas et al 2004; Aziz et al 2005; Ishida et al 2005; 
Kritsch et al 2006; Nedelcu et al 2007; Wu et al 2007). However, the new SA theory 
explains that both arteries are remnant branches of the proximal part of the axial artery. In 
the same study a persistent sciatic artery presented with the profunda femoris which then 
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continued as the popliteal artery (Paraskevas et al 2004). Again, the accepted 
embryological theory cannot explain this anomaly. However, in the new SA theory three 
events happen to the axial artery: it disappears when the persistent sciatic artery appears 
due to vascular demand, but from the anterior trunk not the usual posterior, indicating 
medial rotation of the proximal part of the axial artery and a residual branch from it rather 
than the axial artery. When a supplementary supply to the limb is required this remnant 
branch continues as the popliteal artery instead of the femoral artery, thereby gaining a 
selective connection. It can be considered that the distal part of the axial artery and its 
remnant are more mature than the femoral system.  
With the new SA theory it is possible to understand the origin and behaviour of the 
sciatic artery, i.e. its persistence or absence, during development of the iliofemoral artery 
from either the internal or external iliac arteries during normal development, as well as in 
hypoplasia and aplasia.  
 
Sciatic artery Classification 
 Based on a review of several articles, the usual classification used by Pillet et al 
(1982) (Figure 1.36) which has been modified as adding fifth form by Gauffre et al (1994) 
where the persistent axial artery arises from the median sacral artery. Current study has 
discovered a sixth form splitting into two subtypes (fifth form A and B) based on presence 
and absence of the superficial femoral artery respectively (Figure 4.124, Table 4.9). 
However, earlier classification by Bower et al (1977) is a standard used classifying the 
sciatic artery into a complete and an incomplete form clinically. A combination of both 
classifications giving a new classification was produced Sultan et al (2000). 
Unfortunately, several case studies were found to not support the earlier 
classification of the sciatic artery (Arey 1965; Golan et al (1986); Sekiya et al 1997; Jung 
et al 2005). First, the superficial femoral artery replaces the sciatic artery and continues as 
the popliteal artery in the complete form (Arey 1965; Jung et al 2005). Second, prominent 
profunda femoris artery continues as the popliteal artery instead of the latter two arteries. 
Third, trifurcation of the supply by the superficial, deep and sciatic arteries with no one 
plays major supply (Sekiya et al 1997; Tadakoshi et al 2010). Fourth, regular development 
of superficial femoral arteries (Golan et al 1986) is another reason hard to identify under 
the Bower et al (1977) classification. Fifth, goog development of the deep femora artery 
instead of superficial femoral artery in complete coexistence of sciatic artery is against the 
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first and second types of the Pillet et al (1982) classification (Abularrage et al 2009; Mousa 
et al 2010).  
Figure 4.124: The persistent sciatic artery (PSA) is from the internal pudendal artery (IPA) penetrating the 
sciatic nerve (SN). SBr. Sciatic branch. 
 
Therefore, the current research provides a new classification based on the SA 
theory to replace the classification proposed by Pillet et al (1982) (Table 1.15 and 1.16) is 
proposed which considers the origin and position of individual arteries. This new 
classification system (Table 4.10) clarifies the description of the persistent axial and sciatic 
artery without recourse to previously reported names, i.e. persistent sciatic artery, 
persistent axial ischiatic and ischiopopliteal trunk (Noblet et al 1988; Papon et al 1999). 
The origin of a persistent axial and sciatic artery can be classified according to the artery 
from which it arises within the pelvis (Figure 4.125). Those arising directly from the internal 
iliac are classified as Type A, being subdivided into A1 if it arises from the anterior trunk 
and A2 from the posterior trunk. Type A1 has been reported by Yazama et al (2002) 
(Figure 4.126), while Type A2 was observed in eleven cadavers in the present study 
(Figure 4.127).  
 
 
 
 
 
 
 
 
 
 
Chapter 4 
 
280 
 
Table 4.9: Pillet et al (1982) classification  
Type  Description  
Type 1  A complete sciatic artery with normal femoral artery 
Type 2  A complete PSA in combination with an incompletely developed 
femoral artery: 
 Hypoplasia of superficial femoral artery  
 Aplasia of superficial femoral artery 
Type 3  
 
Incomplete sciatic artery is upper division persisted and the femoral 
arteries are normally developed 
Type 4  
 
Incomplete sciatic artery is lower division persisted and the femoral 
arteries are normally developed 
Type 5* 
 
The sciatic artery arises from the median sacral artery into two forms 
 With a developed superficial femoral artery  
 With an undeveloped superficial femoral artery 
Type 6* The sciatic artery arise from the internal pudendal artery into two 
forms 
 With a developed superficial femoral artery  
 With an undeveloped superficial femoral artery 
Type 5 was added by Gauffre et al (1994). 
Type 6 was discovered in the current study. 
 
A persistent sciatic artery arising from one of the visceral branches of the internal 
iliac is classified as Type B, being subdivided depending on the artery of origin. In Type 
B1 it arises from the umbilical artery, in B2 the iliolumbar artery, in B3 the median sacral 
artery and B4 the lateral sacral artery. Type B3 has been reported by Gauffre et al (1994): 
this is classified as type V by Pillet et al (1982). A persistent sciatic artery arising from the 
superior gluteal artery is classified as Type C, being C1 if it arises within the pelvis and C2 
when it arises in the gluteal region: the latter has been reported by Reddy et al (2007) 
(Figure 4.6). A persistent sciatic artery originating from the inferior gluteal artery is 
classified as Type D, with D1 denoting its origin within the pelvis and D2 in the gluteal 
region. Type D2 has been referred to as the arteria comitans nervi ischiadici or ischiatic 
artery (Latarjet 1929; Carter 1867; Sharpey et al 1867; Wilson 1868; Brash 1951; Williams 
et al 1979) or comes nervi ischiadici (Schafer and Thane 1892): it was reported in 39% of 
specimens by Georgakis and Soames (2008). Type D2 is the commonest form of 
persistent sciatic artery supplying the sciatic nerve. Although the persistent axial artery 
may originate as a branch of the superior or inferior gluteal or internal pudendal arteries it 
is not by definition a persistent sciatic artery. The reason being that the primitive axial 
artery does not develop and increase in size due to the blood flow being diverted more 
towards the previous three arteries. In contrast, a persistent axial artery may give rise to 
the superior or inferior gluteal or internal pudendal arteries based on the direction of blood 
flow in the lumen of the primitive axial artery. Furthermore, when blood flow is equal in 
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these arteries and the primitive axial artery the anatomy may present as a trunk which 
then bifurcates or trifurcates. 
Figure 4.125: The possibility of persistent sciatic or axial artery occurs at several origins inside the pelvis. The 
internal iliac artery develops from the lower segment of primitive axial artery, whereas the external iliac is from 
the upper segment. Therefore, the common iliac artery develops dorsal to the external iliac origin as between 
upper and lower segments too (a). The lower segment of the proximal part of the primitive axial artery 
becomes the posterior trunk of the internal iliac artery as the anterior trunk start to develop (b). The persistent 
sciatic artery (yellow colour) may arise from the anterior trunk directly (c) or indirectly (e). The persistent axial 
artery (yellow) may arise from the posterior trunk of the internal iliac artery directly (f) or indirectly (g) based on 
blood flow direction. Occasionally, the posterior trunk of the internal iliac artery bifurcates into persistent axial 
and superior gluteal arteries. Outside the pelvis, the long posterior trunk divides into superior gluteal and 
sciatic arteries (h). 
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Figure 4.127: The persistent axial artery (PAA) arising from the posterior trunk of the internal iliac artery and 
giving the obturator (OA) and lateral sacral (LSA) arteries. CIA. Common iliac artery, EIA.. External iliac 
artery, IIA. Internal iliac artery, AT. Anterior trunk, PT. Posterior trunk, OA. Obturator artery, SVA. Superior 
vesical artery, IGA. Inferior gluteal artery, IPA. Internal pudendal artery, SGA. Superior gluteal artery, SA. 
Sciatic artery, LSA. Lateral sacral artery (Male cadaver – Left pelvis region). 
 
Figure 4.126: The persistent axial artery (PAA) arises from the anterior trunk of the internal iliac artery and 
gives the inferior gluteal and internal pudendal arteries. IIA. Internal iliac artery, AT. Anterior trunk, PT. 
Posterior trunk, OA. Obturator artery. ON. Obturator nerve, SVA. Superior vesical artery, IPA. Internal 
pudendal artery, SGA. Superior gluteal artery, PAA. Persistent axial artery, LSA. Lateral sacral artery (Male 
cadaver – Left hemipelvis) 
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A persistent sciatic artery arising from the internal pudendal artery is classified as 
Type E and again can be divided into E1 arising within the pelvis and E2 outside the 
pelvis: this variation was observed in the present study (Figure 4.124). A persistent sciatic 
artery arising from the profunda femoris or its perforating branches is classified as Type F, 
with F0 denoting origin directly from the main artery and F1 to F4 from the respective 
perforating branches. Finally Type G denotes a persistent sciatic artery arising from one of 
the circumflex branches, G1 from the medial and G2 from the lateral circumflex femoral 
arteries. Therefore, the persistent sciatic is not a persistent axial artery as they differ in 
anatomical characteristics and embryological development. Presentation of both arteries 
on the same side confirms the new sciatic artery theory as well as this classification 
(Figure 4.128).  
 
 
Figure 4.128: Presentation of persistent sciatic and persistent axial arteries on the same side. The 
presentation of the superior and inferior gluteal arteries as well as the persistent sciatic and persistent axial 
arteries findings is against the accepted sciatic artery theory.EIA. external iliac artery,  IIA. Internal iliac artery, 
AT. Anterior trunk, PT. Posterior trunk, OA. Obturator artery. ON. Obturator nerve, IGA. Inferior gluteal artery. 
IPA. Internal pudendal artery, SGA. Superior gluteal artery, PAA. Persistent axial artery, PSA. Persistent 
sciatic artery. LSA. Lateral sacral artery. 
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Table 4.10: The SA classification of persistent sciatic artery: common femoral artery 
(CFA), superficial femoral artery (SFA), deep femoral artery (DFA), medial circumflex femoral 
artery (MCFA), lateral circumflex femoral artery (LCFA) 
S.A  Origin  Site 
Persistent axial artery (A1) Anterior  trunk Intrapelvic  
Persistent axial artery (A2) Posterior  trunk  Intrapelvic  
Persistent sciatic artery (B1) Umbilical artery Intrapelvic  
Persistent sciatic artery (B2) Iliolumbar artery  Intrapelvic 
Persistent sciatic artery (B3) Median sacral artery Intrapelvic 
Persistent sciatic artery (B4) Lateral sacral artery  Intrapelvic 
Persistent sciatic/axial artery (C1)* Superior gluteal artery Intrapelvic  
Persistent sciatic artery (C2) Superior gluteal artery Extrapelvic 
Persistent sciatic/axial artery (D1)* Inferior gluteal artery Intrapelvic 
Persistent sciatic artery (D2) Inferior gluteal artery  Extrapelvic 
Persistent sciatic/axial artery (E1)* Internal pudendal artery  Intrapelvic 
Persistent sciatic artery (E2) Internal pudendal artery  Extrapelvic 
Persistent sciatic artery (F0) Profunda femoris artery Extrapelvic 
Persistent sciatic artery (F1-4) Perforating artery Extrapelvic 
Persistent sciatic artery (G1) MCFA  Extrapelvic 
Persistent sciatic artery (G1a) MCFA from CFA Extrapelvic 
Persistent sciatic artery (G1b) MCFA from SFA Extrapelvic 
Persistent sciatic artery (G1c) MCFA from DFA Extrapelvic 
Persistent sciatic artery (G2) LCFA  Extrapelvic 
Persistent sciatic artery (G2a) LCFA from CFA Extrapelvic 
Persistent sciatic artery (G2b) LCFA from SFA Extrapelvic 
Persistent sciatic artery (G2c) LCFA from DFA Extrapelvic 
* Anatomically a persistent sciatic artery may appear as a branch of the superior or inferior gluteal or internal 
pudendal arteries, whereas embryologically it was a primitive axial artery. The reason being that blood flow is 
diverted towards these three arteries, consequently they become more prominent as the origin for a persistent 
sciatic artery. Moreover, persistent sciatic artery arising from the femoral system branches is a remnant plexus 
of the middle part of primitive axial artery.  
 
Classification of sciatic artery based on Bower et al (1977) 
Bower et al (1977) was the first to propose a different classification distinguishing 
complete from an incomplete forms, with the complete form being more common 
accounting for 75% (Noblet et al 1988), 69% (Ikezawa et al 1994) or 79% (van Hooft et al 
2009) of cases. A series of complete forms of sciatic artery have been reported by 
Mayschak and Flye (1984), Frikha et al (1993), Mathias et al (1993), Tohno et al (1993), 
Breek and Rutsaert (1995) and Yazama et al (2002). This study observed no complete 
form of sciatic artery. In the complete form, the superficial femoral artery is small 
(hypoplastic) or absent (Bower et al 1977; McLellan and Morettin 1982; Williams et al 
1983; Mayschak et al 1984), with the sciatic artery continuing as the popliteal artery 
distally (Aziz et al 2005) thus becoming the primary blood supply to the lower limb (Blair 
and Nandy 1965; Bower et al 1977; Donovan and Sharp 1984; Tohno et al 1993; Sindel et 
al 2006; Wu et al 2007). In the incomplete form, the sciatic artery is small (hypoplastic) 
whereas the superficial femoral artery is large and continues as the popliteal artery 
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(Brantley et al 1993; Kuwabara et al 1997). Consequently, the superficial femoral artery is 
the dominant blood supply for the lower limb (Bower et al 1977). In the current study it was 
observed that all sciatic arteries were of the incomplete form (100%) with femoral system 
being well developed but occasionally small in size (Figure B.30). 
Based on a review of 206 sciatic artery aneurysm cases, the complete form of the 
sciatic artery found in 86.5% (141 out of 163), whereas the incomplete form was found in 
9.2% (15 out of 163). Therefore, the complete form of the sciatic artery is more common 
than the incomplete form (Table A.78). A contradiction of this review with the anatomical 
dissection study of 342 specimens indicates that the complete form is more likely to 
predispose to aneurysm, which is diagnosed during life whereas the incomplete is not. 
Therefore, the complete form is malignant whereas the incomplete is benign and less 
likely to predispose to aneurysm. Therefore, the anatomical study findings are not out of 
expectation (Figure 3.38). 
According to the anatomical classification the persistent axial artery arises from the 
anterior trunk of the internal iliac artery in 0.3% and from the posterior trunk in 17.8% 
(Figures 4.126 and 4.127). The persistent sciatic artery arose from the anterior and 
posterior trunks of the internal iliac artery in 3.3%: from the posterior trunk it was found to 
coexist with the persistent axial artery (from the anterior trunk) in 0.3% (Figures 4.49 and 
4.128). On the other hand, persistent sciatic artery arose from the anterior trunk of the 
internal iliac artery with a coexistent persistent axial artery (from the posterior trunk) in 1%. 
Therefore, it appears that the common origin of the persistent sciatic and axial artery is 
from the anterior and posterior trunks respectively (Table A.27). Unusually, the persistent 
axial and sciatic artery can arise from anterior and posterior trunks respectively (Figure 
4.128). 
Based on the different origins the sciatic artery can be divided into different forms: 
persistent sciatic artery and persistent axial artery (Figures 4.49, 4.94 and 4.127). The 
persistent axial artery is embryologically the true primitive axial artery supplying the lower 
limb, whereas the persistent sciatic artery is either a true or false axial artery 
embryologically. Based on the new developmental theory, the axial artery regresses as 
the inferior gluteal artery develops to supply the sciatic nerve (due to vascular demand). 
Therefore, the inferior gluteal artery may be congenitally absent as the axial artery 
incompletely regresses ending as a persistent sciatic artery arising directly from the 
anterior or posterior trunk: it may or may not give the obturator artery but is referred to as 
a false persistent sciatic artery. The true persistent sciatic artery in contrast is the plexus 
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arising from remnants of the embryological axial artery with either persistence or absence 
of the axial artery anatomically. Therefore, the persistent sciatic artery and persistent axial 
artery are different developmentally as well as in their anatomy (Figures 4.127 and A.28, 
Table A.27). Both forms of the artery may arise from the trunks of the internal iliac artery 
directly or indirectly.  
According to the embryological classification, the persistent sciatic and axial artery 
arising from the posterior trunk was found to be a primitive axial artery in 20.4%. The 
primitive sciatic artery arose independently from the anterior trunk is 0.3%. Coexistence of 
persistent sciatic and axial arteries was found to be primitive sciatic and axial arteries 
respectively in 0.7%. In two cases coexistence of the sciatic arteries were difficult to 
classify as either primitive sciatic or axial artery from each other in 0.6%. In coexistence of 
persistent sciatic and axial arteries arising from they were the anterior and posterior trunks 
found to be primitive axial and sciatic arteries respectively in 0.3%. Therefore, the primitive 
axial artery because the persistent axial or sciatic artery more frequently than the primitive 
sciatic artery (Table A.28). 
Reddy et al (2007) reported an anomalous branch arising from the superior gluteal 
artery, which was a sciatic artery supplying the sciatic nerve (Figure 1.38). Moreover, a 
review of internal iliac artery classification by Lipshutz (1916) found the inferior gluteal 
artery passing superior to piriformis and coexisting with the superior gluteal artery as a 
bifurcation of a common trunk with the obturator artery also arising from this trunk in 24% 
of specimens. This type has been reported with different incidences by a number author. 
Based on this anatomical description, Lipshutz (1916) has mistaken the sciatic artery 
identifying it as the inferior gluteal artery (Figures 4.49 and 4.96). Therefore, he described 
a double inferior gluteal artery passing above and below piriformis (Figure 4.96) which is 
against accepted embryological theory. Based on the new theory the sciatic artery 
regresses incompletely as the superior part of the proximal part develops several plexuses 
with the blood flow shifting from this artery to other primitive arteries. Depending on 
vascular demand, the sciatic artery persists if the inferior gluteal artery fails to develop. 
Due to the lack of a clear description of this form (Type 2), this artery may be either the 
inferior gluteal or sciatic artery. Therefore, Lipshutz (1916) considered the sciatic artery as 
the inferior gluteal artery in Type 2 whereas the other incidence of Type 2 in the internal 
iliac classification has been excluded (Adachi 1928; Tsukamoto 1929; Miyaji 1935; Arai 
1936; Hoshiai 1938; Ashley and Anson 1941; Suzuki 1951; Yasukawa 1954; Raithwaite 
1952; Fischer 1959; Roberts and Krishinger 1968; Morita et al 1974; Iwasaki et al 1987; 
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Yamaki et al 1998). With the new SA theory it is possible to understand the origin and 
behaviour of the sciatic artery embryioloically as well as anatomically. 
Developmental theory of the inferior gluteal artery 
Introduction  
The inferior gluteal artery was previously known as the ‘‘sciatic artery’’ (Herbert 
1825; Carter 1867; Sharpey et al 1867; Wilson 1868), with the three main branches of the 
inferior gluteal artery being the ‘‘ramus coccygeus’’, ‘‘rami glutei’’ and ‘‘rami comes nervi 
ischiadici’’ (Herbert 1825). These branches are identified as coccygeal, inferior gluteal (3 
to 4 branches), and comes nervi ischiadici respectively (Carter 1867; Sharpey et al 1867; 
Wilson 1868). Embryologically, the inferior gluteal artery is linked to the sciatic artery 
development theory. Embryologically, the inferior gluteal artery is a remnant of the 
proximal part of the sciatic artery at the end of its regression process (Senior 1920; 
Mandell et al 1985; Shinozaki et al 1998; Sagić et al 2008), with the inferior gluteal artery 
being the proximal part of the sciatic artery remnant (Mandell et al 1985). A prolongation 
of the inferior gluteal artery as it exits from pelvic cavity through the greater sciatic 
foramen with the sciatic nerve is the sciatic artery (Shelby and Brantley 1993; Gabelmann 
et al 2001; Kurtoglu and Uluutku 2001). The present study includes several examples 
which are counter to the existing sciatic artery theory leading to a new theory of inferior 
gluteal artery development. 
Figure 4.129: A. The primative axial artery is below the origin of the umbilical artery. B. The primitive 
anterior and posterior trunks start to develop. C. The primitive axial artery starts to regress due to shifting 
blood flow. D. The inferior gluteal artery develops as the primitive axial artery regresses depending on 
vascular demand. 1. Primitive axial artery, 2. Primitive anterior trunk, 3. Primitive posterior trunk, 4. 
Primative inferior gluteal artery. 
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Inferior gluteal artery theory 
Based on observations of the variable origin of the inferior gluteal artery in 
association with a sciatic artery, the primitive inferior gluteal artery, or its embryologic 
plexus, grows and matures either with or without the presence of the sciatic artery. The 
maturation or congenital absence of the inferior gluteal artery is highly regulated based on 
the vascular demand of sciatic nerve tissue during the first trimester, in which the sciatic 
artery may either appear (as a complete or incomplete form) or disappear. The primitive 
inferior gluteal artery (plexus) starts to arise from the anterior trunk of the internal iliac 
artery in cases of insufficient blood supply for the sciatic nerve during sciatic artery 
regression (Figure 4.129). The primitive inferior gluteal artery may arise with other arteries 
based on the vascular demand of other tissues.  
 
 
 
 
The primitive inferior gluteal artery may arise while the primitive sciatic artery 
incompletely regresses (Figure 4.130). The primitive inferior gluteal artery (plexus) is 
immature and develops slowly before the primitive sciatic artery regression process is 
completed because of insufficient sciatic nerve tissue to supply which is required for its 
growth and development. 
 
 
Figure 4.130: A. Primitive axial artery 
with no trunk development. B. Primitive 
trunks start to develop. C. The primitive 
inferior gluteal artery may arise as the 
primitive sciatic artery incompletely 
regresses due to vascular demand of 
the sciatic nerve. 
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Alternatively, with a delay in development of the anterior trunk, the inferior gluteal 
plexus arises from the posterior trunk due to the primitive sciatic nerve vascular demand, 
either directly or indirectly. In cases of earlier posterior trunk development with a delay of 
the anterior trunk, the inferior gluteal artery arises directly from the posterior trunk (Figure 
4.131). However, the inferior gluteal artery arises from the posterior trunk indirectly (sciatic 
artery) due to the delay in development of the posterior trunk and a delay in sciatic artery 
regression, as well as the vascular demand of the sciatic nerve. Therefore, the inferior 
gluteal artery becomes a branch of the sciatic artery (Figure 4.131).  
Based on embryological development, the persistent sciatic artery is similar to the 
inferior gluteal artery leading to similar anatomical characteristics. Furthermore, the 
remainder of the distal segment of the primitive axial artery may become a persistent 
sciatic artery arising from the superior gluteal artery anatomically due to the vascular 
tissue demand. The inferior gluteal artery may have similar reasons for development, 
except in that the obturator artery is usually a branch of the anterior trunk. Principally, the 
sciatic nerve gains its blood supply from the primitive axial artery. Insufficiency of supply 
from the primitive axial artery results in the inferior gluteal artery arising either from the 
anterior or posterior trunk, directly or indirectly, or between them. In addition, insufficiency 
of supply may give rise to a persistent sciatic artery and/or the inferior gluteal artery in 
cases of coexistence of the axial artery. Therefore, presentation of the inferior gluteal 
Figure 4.131: A. Primitive axial artery with no trunk 
development. B. Primitive posterior trunks start to 
develop. C. The primitive inferior gluteal artery may 
arise from the primitive sciatic artery due to a delay 
in primitive anterior trunk development and earlier 
vascular demand of sciatic nerve. 
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artery with persistent sciatic artery and/or axial artery as well as is counter to the existing 
embryological theory. 
 
Discussion 
Based on the current anatomical study to investigate the arterial supply of the 
sciatic nerve during its course, the inferior gluteal artery was found to have variable origin 
as well as being congenitally absent. Vascularisation of the sciatic nerve has to be 
sufficient in cases of absence of the inferior gluteal artery. The sciatic artery was found to 
be a replacement or compensatory artery in cases with no inferior gluteal artery. The 
inferior gluteal artery presenting with the sciatic artery disagrees with earlier sciatic artery 
theories. Therefore, this study presents a series of cases in support of the new theory.  
In the first case, the inferior gluteal artery arises from the anterior trunk of the 
internal iliac artery. Based on the existing embryology theory, the primitive inferior gluteal 
artery arises, as the primitive axial artery starts to regress, from the primitive anterior 
trunk, which is part of the primitive axial artery. Principally, the primitive inferior gluteal 
artery arises due to the vascular demand as sciatic nerve tissue begins to become 
avascular with regression of the primitive axial artery. Therefore, the inferior gluteal artery 
is a replacement artery anatomically (Figure 4.132).    
In the second case, the inferior gluteal artery frequently arises from the anterior 
trunk of the internal iliac artery. As the primitive axial artery regress, the inferior gluteal 
artery develops to supply the sciatic nerve. At the same time, the primitive internal 
pudendal artery arises due to the vascular demand requirements. Therefore, the primitive 
inferior gluteal and internal pudendal arteries arise from the same trunk, referred as the 
primitive gluteopudendal trunk, becoming the gluteopudendal trunk anatomically (Figure 
4.133). 
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Figure 4.132: First case, the inferior gluteal artery frequently arises from the anterior trunk of the internal iliac 
artery. EIA. External iliac artery. IIA. Internal iliac artery, AT. Anterior trunk, PT. Posterior trunk, UMA. 
Umbilical artery. ON. Obturator nerve, SVA. Superior vesical artery, IPA. Internal pudendal artery, SGA. 
Superior gluteal artery, ILA. Iliolumbar artery, LSA. Lateral sacral artery 
  
Figure 4.133: Second case, the inferior gluteal artery frequently arises from the anterior trunk of the internal 
iliac artery with other artery such as internal pudendal artery. IIA. Internal iliac artery, AT. Anterior trunk, PT. 
Posterior trunk, SVA. Superior vesical artery, GPT. Gluteopudendal artery, OA. Obturator artery. UTA. Uterine 
artery, IPA. Internal pudendal artery, SGA. Superior gluteal artery, LSA. Lateral sacral artery, AB Br. 
Anastomotic branch, iliacus Br. Iliacus branch, P.Major. Psoas major  
 
In the third case, the sciatic artery is the chief supply of the sciatic nerve. It arises 
from the superior gluteal artery, therefore it is a persistent sciatic artery which is originally 
a plexus arising from the superior gluteal artery. As the blood flow shifts to other plexuses, 
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the superior gluteal artery increases in size as the primitive axial artery regresses. 
Incomplete regression of the primitive axial artery, the remnant proximal segment of 
primitive axial artery, becomes a persistent axial artery. Consequently, the persistent 
sciatic artery is larger than the persistent axial artery anatomically. Failure of the primitive 
inferior gluteal artery to arise is due to sufficient arterial supply of the sciatic nerve from 
both sciatic arteries (persistent sciatic and axial) therefore, the inferior gluteal artery is 
congenitally absent. The reason for the artery being identified as a persistent sciatic artery 
instead of the inferior gluteal artery is due to two reasons. First, the inferior gluteal artery 
usually arises from the anterior trunk directly or indirectly there is no case report of the 
inferior gluteal artery originating from the superior gluteal artery. Second, the inferior 
gluteal artery usually arises ventral to the sciatic nerve roots and not dorsal. In the third 
cases the obturator artery arising from the external artery system indicates a delay of 
anterior trunk development (Figure 4.134). 
 
Figure 4.134: Third case, the sciatic artery is the chief supply of the sciatic nerve. EIA. External iliac artery, IIA. 
Internal iliac artery, AT. Anterior trunk, PT. Posterior trunk, ON. Obturator nerve, UMA. Umbilical artery, SVA. 
Superior vesical artery, UTA. Uterine artery, MRA. Middle rectal artery, IPA. Internal pudendal artery, SGA. 
Superior gluteal artery, PAA. Persistent axial artery, PSA. Persistent sciatic artery, LSA. Lateral sacral artery 
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In the fourth case, the inferior 
gluteal artery is absent. Based on an 
investigation of the sciatic artery inside 
the pelvis, there is no evidence of 
sciatic artery. However, the persistent 
sciatic artery is a branch of the internal 
pudendal artery. Based on the existing 
theory, the primitive axial artery 
regresses as other plexuses develop. 
Therefore, the primitive internal 
pudendal artery develops due to the 
vascular demand of tissues. As a result, there is no primitive inferior gluteal artery 
development hence the primitive sciatic artery arises from the primitive internal pudendal 
artery to give a sciatic nerve supply (Figure 4.135). 
In the fifth case, the inferior gluteal artery arises with internal pudendal artery from 
the sciatic artery. It is similar to a case reported by Yazama et al (2002). The primitive 
axial artery starts to regress as the blood flow is diverted into the primitive posterior trunk 
and its branches. A delay in development of the primitive anterior trunk results in the 
primitive axial artery discontinuing the regression. Therefore the primitive obturator artery 
continues to persist. Anatomically, the obturator artery is used to differentiate the 
persistent axial artery from persistent sciatic and inferior gluteal arteries. Briefly, the 
obturator artery arises from the sciatic artery which supplies the sciatic nerve, referred to 
as persistent axial artery instead of persistent sciatic artery. With an insufficient supply to 
the sciatic nerve from the primitive axial artery, the primitive inferior gluteal artery arises to 
fulfil this role. Therefore, the blood flow is directed from the primitive axial artery to the 
primitive inferior gluteal artery providing sufficient nourishment to the sciatic nerve on 
different occasions. Therefore, the inferior gluteal artery is a branch of the persistent axial 
artery (Figure 4.61). 
In the sixth case, the inferior gluteal artery arises from the sciatic artery. This is 
similar to that of reported by Yazama et al (2002). The primitive axial artery starts to 
regress as blood flow shifts to several plexuses, these being the primitive superior gluteal, 
sciatic and lateral sacral arteries. Insufficient supply to the sciatic nerve from the primitive 
axial artery leads to the primitive sciatic artery arising to meet the demand. However, the 
primitive axial artery and primitive sciatic artery provide an inefficient sciatic nerve supply. 
Figure 4.135: Fourth case, the internal pudendal artery 
provides a persistent sciatic branch in cases of congenital 
absence of the inferior gluteal artery. PSA. Persistent 
sciatic artery, TN. Tibial nerve,  
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Consequently, the primitive inferior gluteal artery arises from the primitive sciatic artery to 
supply the sciatic nerve. Therefore, persistent axial and sciatic and inferior gluteal arteries 
distribute several sciatic nerve sites to provide an adequate supply. The obturator artery 
plays a vital role in classifying the sciatic artery as either a persistent axial or sciatic artery, 
as well as in identifying the inferior gluteal artery from the sciatic artery (Figures 4.49 and 
4.128). 
In the seventh case, the inferior gluteal artery arises from the sciatic artery: again 
this is similar to Yazama et al (2002). The primitive axial artery starts to regress as the 
blood flow shifts to several plexuses, these being the primitive superior gluteal, sciatic and 
lateral sacral arteries. Insufficient supply to the sciatic nerve from the primitive axial artery 
leads to the primitive sciatic artery arising to provide a supply. However, the primitive axial 
artery and primitive sciatic artery provide an insufficient sciatic nerve supply: there is also 
a delay in development of the primitive anterior trunk. Consequently, the primitive inferior 
gluteal artery arises from the primitive sciatic artery to supply the sciatic nerve. Therefore, 
persistent axial and sciatic artery and inferior gluteal artery provide a supply to several 
sciatic nerve sites (Figure 4.62). 
Eighth case, the inferior gluteal artery arises from the posterior trunk, which is 
Type 2 based on the Adachi (1928) classification. The primitive axial artery starts to 
regress as the blood flow shifts to several plexuses, being the primitive anterior and 
posterior trunks. The primitive anterior trunk starts to grow and divides into the primitive 
vesical and muscular branches. A delay in development of the anterior trunk results in a 
change of origin of the obturator and inferior gluteal arteries anatomically. The obturator 
artery arises from the anterior trunk as the primitive obturator artery from the primitive 
anterior trunk. As a result, there is no delay in primitive anterior trunk development. 
Therefore, the primitive inferior gluteal artery arises from the posterior trunk due to non 
selective plexuses arising from this trunk. A possibility that this plexus might be the 
primitive axial artery has to be considered. However, the inferior gluteal artery usually 
arises ventral to the sciatic nerve root anatomically. Therefore, the anterior trunk origin of 
the obturator artery and the usual course of the artery is used for anatomical identification 
(Figure B.31). 
In conclusion, inferior gluteal artery development is based on the existing sciatic 
artery theory which clearly describes the variable origin of this artery either from persistent 
axial or sciatic arteries. The proposed SA theory is not able to explain the coexistence of 
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these arteries. There is clear evidence that most of the variability of the inferior gluteal 
artery is linked to the appearance and disappearance of the sciatic artery embryologically.  
 
Internal pudendal artery theory 
Introduction 
The Internal pudendal artery is a urogenital artery supplying the lower part of the 
urinary and internal genital systems. It was previously known as the interna pudendae 
artery (Sharpey et al 1867; Wilson et al 1868) arising from the internal iliac artery either 
directly or indirectly. The current study provides a new embryological development theory 
to the internal pudendal artery in relation of the primitive axial artery becoming either a 
persistent axial or sciatic artery, or disappearing due to vascular demand and blood flow. 
 
Embryology theory of the internal pudendal artery 
As soon as the internal iliac artery develops from the proximal part of the primitive 
axial artery (plexus), the plexus grows towards the anterior aspect of the proximal element 
of the primitive axial artery to become the anterior division. The anterior division then 
divides into different arteries based on the vascular demand and quantity and force of 
blood flow increasing in length as well as diameter. The timing of vascular demand of the 
tissue supplied by the internal pudendal artery compared to other arteries during 
development plays a vital role in determine the constant presentation of each artery 
(Figure 4.136). 
If the vascular demand of the tissue supplied by the inferior gluteal artery matches 
that of tissues supplied by the internal pudendal artery, a gluteopudendal trunk (GPT 
development) is formed. Occasionally, the obturator artery arises with the inferior gluteal 
and internal pudendal arteries from a obturatogluteopudendal trunk when the vascular 
demand of the tissues coincide. Occasionally, the timing of the vascular demand of 
tissues matches the that of other tissues supplied by the obturator artery resulting in an 
obturatopudendal trunk.  
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Figure 4.136: A. The primitive axial artery is below the origin of the umbilical artery. B. The primitive anterior 
and posterior trunks start to develop. C. The primitive axial artery starts to regress due to shifting blood flow to 
trunks and branches. D. The primitive internal pudendal artery develops based on vascular demand E. The 
primitive internal pudendal artery differs from the primitive inferior gluteal artery (plexus) in the vascular 
demand time. F. As a result, the internal pudendal artery arises from the anterior trunk directly 1. Primitive 
axial artery,2. Primitive anterior trunk, 3. Primitive posterior trunk, 4. Primitive internal pudendal artery. 5. 
Primitive inferior gluteal artery. 
 
Moreover, a delay in anterior division development from the proximal part of the 
axial artery, while the posterior division accelerates its development process, results in the 
internal pudendal artery originating from the posterior division, either dirctly or indirectly 
determined by the timing of vascular tissue demand (Figure 4.137). The internal pudendal 
artery arises from the sciatic (persistent sciatic or axial) artery. These phenomena 
explained the failure of persistent sciatic or axial artery regression due to a delay of 
anterior and posterior division maturity from its proximal part.  
An equivalence of the anterior and posterior division development of the internal 
iliac artery and early development of the urogenital tissue supplied by the internal 
pudendal artery may result in the latter artery taking origin from the bifurcation of the 
internal iliac artery, either directly or indirectly (Figure 4.138). 
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Figure 4.138: A. The primitive axial artery is below the origin of the umbilical artery. B. Equivalent early 
development of the primitive anterior and posterior trunks. The direction of bloodflow has shifted to one trunk 
reaching a maturity D. As a result, the primitive internal pudendal artery arises from the bifurcation due to its 
delay in vascular demand time in comparison to the maturity of the trunks. 1. Primitive axial artery, 2. Primitive 
anterior trunk, 3. Primitive posterior trunk, 4. Primitive internal pudendal artery. 
 
Figure 4.137: A. The primitive axial artery is below 
the origin of the umbilical artery. B. A delay of 
primitive anterior development results in the 
primitive internal pudendal arising from the axial 
artery. D. Consequently, the internal pudendal 
artery originates from the persistent axial artery. 1. 
Primitive axial artery,2. Primitive anterior trunk, 3. 
Primitive posterior trunk, 4. Primitive internal 
pudendal artery. 
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The significance of the embryologic development of the internal pudendal artery or 
other arteries associated with the same trunk is to avoid unnecessary ligation during 
surgical procedure to decrease surgical complications. 
 
New theory of the main and accessory (aberrant) obturator artery development 
The obturator artery is usually a branch of the anterior trunk of the internal iliac 
artery. It is the only artery supplying the adductor muscles of the lower limb and may arise 
from the external iliac /femoral system. The dissection study of 171 cadavers found that 
the obturator artery was a unique artery having an unusual origin and course. This 
research includes the new obturator artery development based on the new sciatic artery 
theory explaining its variability of origin. 
 
Embryology: 
Generally, variations in the origin of the obturator artery are due to unusual 
embryological selections of channels from the primary capillary plexus which develop 
while some disappear. Compared to the axial artery, the obturator artery has a delayed 
appearance and joins the previous artery to supply the sciatic nerve. Based on the current 
embryological theory, the reason why the obturator artery originates from the posterior 
division of internal iliac artery is persistence of vascular channels of the posterior division, 
which become the obturator artery while the vascular channels of the anterior division of 
the internal iliac artery disappear (Arey 1965; Fitzgerald 1978; Sañudo et al 1993; Kumar 
and Rath 2007). Another example, the origin of the obturator artery from iliofemoral 
system was reported by Murray (1783) and Portal (1803), previously referred to a 
retropubic obturator artery by Mahato (2009), is due to a delay in embryologic 
development (Sañudo et al 1993). The primitive obturator artery develops from an elegant 
plexus of vascular channels in which a single capillary plexus gains connection with the 
axial artery leading to it either persisting or regressing in adult life (Fitzgerald 1978; Moore 
and Dalley 1999). 
In the new obturator embryology theory, the internal iliac artery develops from the 
upper segment of the axial artery. it starts to have anterior and posterior divisions when 
the upper segment splits. Therefore, the site where of divisions meet is the internal iliac 
artery embryologically. Development of the anterior and posterior trunks has a specific 
timeframe. An early or delayed appearance of either trunk leads to diverse obturator artery 
origins. This embryological theory depends on the vascular demand of the tissue supplied 
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by the obturator artery. However, the axial artery has strong direct effects on the obturator 
artery origin variability. There are several embryological developmental behaviours of the 
obturator artery. The primitive obturator artery arises from the primitive axial (sciatic) 
artery, as a result the remnant branch primitive axial artery is the axial artery, which arises 
from the posterior trunk later. Frequently, the primitive obturator artery regresses from the 
posterior trunk (part of primitive axial artery) as the obturator artery plexus arises from the 
anterior trunk or another origin depending on the vascular requirements. Consequently, 
several embryological events may give rise to a series of anatomical variants of the 
obturator artery. 
First embryology scenario, the primitive obturator artery originates from the 
primitive sciatic artery and starts to regress as another primitive obturator artery arises 
from the primitive anterior trunk either at an earlier time of the hypogastric trunk 
development or there is delayed hypogastric development, referred to as indirect or direct 
forms (Figure 4.139).  
 
Figure 4.139: A. The primitive axial artery is below the origin of the umbilical artery giving the primitive 
obturator artery. B. As the primitive anterior and posterior trunks arise, the primitive axial artery regresses due 
to a shift in blood flow direction. C. Due to the vascular demand of tissue supplied by the obturator artery and 
maturity of the primitive branch of the anterior trunk, the primitive obturator arterystart to regress. D. Regular 
development of the obturator artery arising from the anterior trunk of the internal iliac artery.  
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Second embryologic scenario (a delay of the anterior trunk development), the 
primitive posterior trunk arises from the distal portion of the lower segment of the proximal 
division of the primitive axial artery becoming the posterior trunk. Regression of the 
primitive axial artery begins as the main obturator artery develops from the external iliac 
artery due to late development of the anterior trunk.  
 
 
Figure 4.140: A. The primitive axial artery arises below the origin of the umbilical artery and gives the primitive 
obturator artery during the first trimester. B. Delay of the primitive anterior and posterior trunks to develop with 
early development of the external iliac artery, as well as an early vascular demand and disappearance of the 
primitive axial with its branches leads to the primitive obturator artery arising from the primitive external iliac 
artery. C. Therefore, the primitive obturator becomes the obturator artery. D. Insufficient supply from the 
primitive obturator artery arising from the external leads to another primitive obturator arising from the primitive 
anterior trunk. Consequently, the primitive obturator artery arising from the primitive anterior trunk and from the 
external iliac becomes the obturator artery and aberrant obturator artery respectively.  
 
Third embryologic scenario, the primitive obturator artery arises from the distal 
portion of the lower segment of the proximal division of the primitive axial artery becoming 
the posterior trunk. The primitive obturator artery then regress as the capillary plexus 
arises from anterior trunk and/or from the external iliac artery based on the vascular 
demand. A delay of primitive anterior trunk development leads to the primitive obturator 
artery arising from the primitive external iliac artery. Insufficient supply of the primitive 
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obturator from the external iliac artery activates another primitive obturator artery to arise 
from the primitive anterior trunk. Therefore, the main obturator artery arises from the 
anterior trunk, whereas the accessory obturator artery arises from the external iliac artery 
(Figure 4.140). 
Fourth embryologic scenario (normal development of the posterior and delay of 
anterior trunk development), the primitive posterior trunk arises from the distal portion of 
the lower segment of the primitive axial artery becoming the posterior trunk. The primitive 
obturator artery appears as the main obturator artery develops as either a direct or an 
indirect branch of the posterior trunk, e.g. superior gluteal or persistent sciatic artery 
(Figure 4.141). In cases of decreased arterial supply, compensation from the primitive 
obturator artery occurs from the external iliac artery which becomes the accessory 
obturator artery. 
Fifth embryologic scenario, the primitive axial artery arises from the distal portion 
of the lower segment of the primitive axial artery. The primitive obturator artery appears as 
the main obturator artery, referred as the primary obturator artery from either a direct or an 
indirect branch of the posterior trunk, e.g. superior gluteal or persistent sciatic artery due 
to normal development of both trunks (Figure 4.141). As well as development of the 
primary obturator artery, an accessory obturator artery arises from the anterior trunk due 
insufficient vascular supply (Figure 4.141). Therefore, the main obturator artery arises 
from the anterior trunk and the accessory obturator arose from any artery other than the 
anterior trunk anatomically. 
Sixth embryologic scenario (early posterior and delayed anterior trunk 
development), the primitive axial artery arises from the distal portion of the lower segment 
of the primitive axial artery becoming the posterior trunk. The primitive obturator artery 
becomes the persistent obturator artery from either a direct or an indirect branch of the 
posterior trunk, e.g. superior gluteal or persistent sciatic artery with no accessory artery 
due to early development of the posterior trunk and sufficient supply. 
Seventh embryologic scenario, the primitive obturator artery arising from the 
bifurcation site becomes the permanent obturator artery is due to failure of development of 
the primitive obturator artery from the primitive anterior trunk (Figure 4.141) and 
persistence of the primitive obturator artery arising from the axial artery between the 
primitive trunks.  
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Figure 4.141: A. The primitive axial artery arises below the origin of the umbilical artery and gives the primitive 
obturator artery during the first trimester which persists due to delay in development of the primitive anterior 
trunk. B. As the primitive anterior and posterior trunks develop, the primitive sciatic artery regresses so that the 
primitive obturator artery arises from the primitive posterior trunk. C. The primitive obturator artery becomes 
the obturator artery from the internal iliac artery bifurcation site because of the delay in the primitive anterior 
trunk and primitive axial artery regression. D. Insufficient supply from the primitive obturator artery arising 
either directly or from the primitive posterior trunk (from the superior gluteal artery) leads to another primitive 
obturator artery arising from the primitive anterior trunk. Consequently, the primitive obturator artery arises 
from the primitive anterior trunk and from the posterior trunk come the obturator and aberrant obturator 
arteries respectively.  
 
Eighth embryologic scenario (delayed development of the anterior and posterior 
trunks), failure of the primitive obturator artery to arise from the primitive anterior trunk due 
to regression of the primitive obturator artery arising from the primitive axial artery 
promotes the capillary plexus to select a channel from the primitive external iliac artery to 
become the obturator artery. Consequently, the obturator artery belongs to the external 
iliac system (external iliac or femoral artery) instead of the internal iliac system. 
Furthermore, the primitive oburator artery will arise from the internal iliac artery as soon as 
the primitive trunk develops because of insufficient primitive obturator artery supply from 
the external iliac system (Figure 4.142). 
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Figure 4.142: A. The primitive sciatic artery arises below the origin of the umbilical artery and gives the 
primitive obturator artery during the first trimester. B. A delay of the primitive anterior and posterior trunks to 
develop and early development of the external iliac artery as well as early vascular demand and 
disappearance of the primitive sciatic and its branches leads to the primitive obturator artery arising from the 
primitive external iliac artery. C. As the primitive external iliac artery grows in the direction of the sole of the 
foot, the primitive obturator artery becomes the obturator artery arising from the femoral artery. D. Insufficient 
supply from the primitive obturator artery arising from the femoral artery leads to another primitive obturator 
arising from the primitive anterior trunk. Consequently, the primitive obturator arteries arising from the primitive 
anterior trunk and from the femoral artery become the obturator artery and aberrant obturator artery 
respectively.  
 
Discussion 
Embryology  
The obturator artery may arise from the medial side of the external iliac artery with 
the inferior epigastric artery, described as ascending branches, whereas the profunda 
femoris is a descending branch (Bilgiç and Sahin 1997). This complex anomaly supports 
the new sciatic artery theory. The ascending obturator branch origin is a ninth embryologic 
scenario due to delayed development of the anterior and posterior trunks of the internal 
iliac artery. The descending profunda femoris shares the same trunk due to division and 
medial rotation of the second division of the primitive axial artery uniting with the external 
iliac artery instead of the femoral system. As a result, this variation of the obturator artery 
and profunda femoris validates the current sciatic artery theory. A more recent anomaly of 
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the obturator artery showed it originating from the inferior epigastric artery, and was 
defined as corona mortis (Nasu and Chiba 2009. Initially, the tissue is supplied from the 
primitive obturator artery from the distal portion of the lower segment of the axial artery. As 
the obturator artery is well developed from the external iliac system, the primitive obturator 
artery regresses from the internal iliac system. In the same study, the contralateral 
obturator artery is originated from three branches, the superior and inferior gluteal, and 
inferior epigastric arteries. This again is evidence of delayed maturity of the internal iliac 
artery from the sciatic artery leading to persistence of the primitive obturator artery from 
the superior gluteal artery. For the same reason, delayed development of the obturator 
artery from the anterior trunk occurs when the hypogastric trunk has an earlier 
development. As a result, the plexus starts from any branch (e.g. inferior gluteal artery) of 
the latter trunk instead of the anterior trunk. During this process, the tissue receives a 
supply from the external iliac system. All three plexuses meet at one point forming the 
obturator artery. Previously, Adachi (1928) also identified the obturator artery as being 
formed from three branches: one branch from the inferior epigastric artery and two from 
the superior gluteal artery. Therefore, the accessory obturator artery converted to a main 
obturator artery as in two previous case studies. This rare anomaly is due to a delay in 
development of the anterior trunk and early development of the posterior trunk. However, 
the vascular supply was insufficient from the primitive obturator artery leading to plexuses 
from the inferior epigastric artery, as well as from the superior gluteal artery, ending as a 
single obturator artery. The complexity of the embryological sequences are atypical 
features of the embryological theory, being due to vascular demand and early or delayed 
development of the anterior or posterior trunks of the internal iliac artery facing 
competition from the external iliac artery. 
With the new SA theory it is now possible to understand the origin of the obturator 
artery and enable it to be classified. Persistent sciatic or axial artery has a major effect on 
this artery’s development. Sciatic artery cases show that obturator artery has an origin 
from it in 50% and changes its usual origin in 41.6%, suggesting caution in patients with 
persistent sciatic artery undergoing radiological evaluation prior to surgical procedures.  
 
Gluteopudendal trunk theory 
In the past the gluteopudendal trunk was known as the ischiopudendal trunk 
(Lipshutz 1916; Curet et al 1987). The gluteopudendal trunk is defined as a trunk arising 
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from the internal iliac artery which divides into inferior gluteal and internal pudendal 
arteries (Figure 4.143). 
 
Figure 4.143: The gluteopudendal trunk dividing into inferior gluteal and internal pudendal arteries. EIA. 
External iliac artery, IIA. Internal iliac artery, AT. Anterior trunk, PT. Posterior trunk. UTA. Uterine artery, VGA. 
Vaginal artery, GPT. Gluteopudendal trunk, IPA. Internal pudendal artery, IGA. Inferior gluteal artery, SGA. 
Superior gluteal artery, ILA. Iliolumbar artery 
 
Embryology  
As the internal iliac artery develops from the proximal part of the primitive axial 
artery (plexus), the plexus arise from the anterior aspect of the proximal element of 
primitive axial artery becomes the anterior division of the internal iliac artery. The primitive 
anterior division gives several plexuses which become different arteries depending on the 
vascular demand, quantity and force of blood flow, causing an increase in length as well 
as diameter of these primitive vessels. Furthermore, the timing of the vascular demand of 
the tissues supplied by the internal pudendal compared to the inferior gluteal artery play a 
vital role in the termination of the primitive gluteopudendal trunk (Figure 4.144).  
In addition, the obturator artery arises with the inferior gluteal artery and internal 
pudendal artery (obturatogluteopudendal or gluteoobturatopudendal trunks) when the 
vascular demand of the tissues occurs at exactly the same time for both arteries. 
However, the timing of the vascular demand of tissue depending on the internal pudendal 
artery and the obturator artery rarely occurs, but when it does it results in an 
obturatopudendal trunk (Figures B.1, B.2). 
However, a delay of the development of the anterior division of the proximal part of 
the axial artery while the posterior division accelerate in development results in a primitive 
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gluteopudendal plexus arising from the posterior trunk (Figure 4.30). A delay of both 
trunks may result in the gluteopudendal trunk arising from the sciatic artery. A delay in the 
process of primitive anterior and posterior divisions and early sciatic artery regression, 
based on vascular demand of this trunk, leads to a shift in blood from the primitive axial 
artery to the primitive gluteopudendal trunk arising below the umbilical origin. Therefore, 
the gluteopudendal artery may arise from the bifurcation of the internal iliac artery (Figure 
4.31).  
 
Consequently, the new theory could explain the gluteopudendal, 
obturatogluteopudendal and obturatopudendal trunks development. Persistent sciatic or 
axial artery has vital role in development of previous three trunks as the inferior glueal 
artery may disappear or obturatoe artery modifies its usual origin.    
Figure 4.144: A. The primitive axial artery is below the origin of the umbilical artery giving the primitive obturator 
artery. B. As the primitive anterior and posterior trunks arise, the primitive axial artery regresses due to shifting 
blood flow direction. C. Due to vascular demand of the tissue supplied by the inferior gluteal artery and maturity of 
the primitive branch of the anterior trunk, the primitive inferior gluteal artery start to arise whereas the vascular 
demand of tissue depending on the internal pudendal artery promotes primitive internal pudendal artery to arise. 
D. Arising of both primitive arteries arise from a segment of primitive anterior trunk; a process called regular 
development of the gluteopudendal trunk arises from the anterior division of the internal iliac artery. 1. Primitive 
axial artery, 2. Primitive anterior artery, 3. primative posterior, 4. Primitive gluteopudendal trunk, 5.primitive 
inferior gluteal artery, 6. Primitive internal pudendal artery. 
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Superior gluteal artery theory 
Embryology 
Based on the literature review, the proximal part of the sciatic artery becomes the 
superior or inferior gluteal artery (Arey 1965; Vimla et al 1981; McLellan and Morettin 
1982; Batchelor and Vowden 2000; Mousa et al 2010). In the current study, the variable 
origin of the superior gluteal artery has led to a new embryology theory based on the 
sciatic artery theory. As the sciatic artery divides into three parts, the proximal part is 
divided into upper and lower segments with the latter becoming the internal iliac artery. 
The internal iliac artery bifurcates into two divisions, with the anterior division being from 
any site of the lower segment when the posterior division was the proper lower segment of 
the sciatic artery. The lower segment is divided into proximal and distal portions by the 
superior or inferior border of piriformis. Therefore, the proximal portion is inside the pelvis 
and the distal portion outside.  
Figure 4.145.a: Normal development of the superior gluteal artery. A. the sciatic artery is a continuation below 
the umbilical artery descending to the sole of the foot. B. the primitive anterior and posterior trunks start to 
arise as the primitive axial artery starts to regress. C. the primitive sciatic artery continues to regress as blood 
flow is shifted to the posterior trunk lumen starting to give regular distribution stem. D. the superior gluteal 
artery has completed development as the primitive axial artery has completely regress. (1.axial artery, 
2.posterior trunk of internal iliac artery, 3.superior gluteal artery) 
 
Chapter 4 
 
308 
 
As the primitive superior gluteal artery (plexus) develops from the proper lower 
segment, the direction of the blood flow usually shifts into either the proper lower segment 
or the primitive superior gluteal artery leading to several possible consequences for the 
superior gluteal and sciatic arteries. If the rate of blood flow is more in the primitive 
superior gluteal artery, it becomes well developed as the proper lower segment regresses 
leading to either complete or incomplete disappearance. With complete disappearance, 
the superior gluteal artery arises from the posterior division of the internal iliac artery, 
which is frequently seen in adult life. Therefore, incomplete disappearance of the plexus is 
the original persistent axial artery embryologically pretending to be the persistent sciatic 
artery anatomically. 
 
Figure 4.145.b: Irregular development of the superior gluteal artery leads to variability in its origin. E. As the 
primative axial artery start to regress, the primitive anterior and posterior trunks start to arise as. F. the 
primitive sciatic artery has incomplete regression as the blood flow is equally distributed to the primitive 
posterior trunk and the primitive axial artery lumen ending as bifurcation of the posterior trunk into sciatic and 
superior gluteal arteries. G. The primitive sciatic artery has incomplete regression blood flow is shifted more 
to the direction of primitive posterior trunk. (1.axial artery, 2.posterior trunk of internal iliac artery, 3.superior 
gluteal artery). 
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However, if the rate of blood flow is equal in the primitive superior gluteal artery as 
well as in the proper lower segment regression leads to bifurcation of the posterior division 
of the internal iliac artery into superior gluteal and persistent axial arteries. With 
coexistence of the primitive plexus of the superior gluteal artery from the proper lower 
segment of the sciatic artery, the blood flow is distributed into different channels, where it 
is more on the proper lower segment leading to the superior gluteal artery arising from the 
persistent axial artery. Finally, failure of the primitive superior gluteal artery to develop 
properly may lead to a compensatory persistent axial artery rather than congenital 
absence of the superior gluteal artery. This theory is based on the vascular demand 
between the several structures (primitive sciatic nerve and primitive muscle) supplied by 
the both arteries determining the rate and direction of blood flow in their channels.  These 
variations of the sciatic and superior gluteal arteries may occur at any site in the proximal 
portion of the lower segment within the pelvis. In failure of the primitive superior gluteal 
Figure 4.145.c: H. As a result, the superior gluteal artery becomes the prominent continuation of the 
posterior trunk which gives the persistent sciatic artery. I. The primitive axial artery decreases in size due to 
minimal amount of blood shifted to primitive superior gluteal artery. J. Therefore, the persistent axial artery 
becomes prominent and the origin of the superior gluteal artery. K. The primitive axial artery has achieved 
maximum the blood flow leading to prominent and dilated lumen as the primitive superior gluteal artery fails 
to develop. L. The superior gluteal artery is congenitally absent as the persistent axial artery is a 
continuation of the posterior trunk giving several branches.  
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artery to develop from the proximal portion, it may develop from the anterior division or 
distal portion of the lower segment outside the pelvis (gluteal region) or even from the iliac 
system, again based on the vascular demand of various structures during fetal life (Figure 
4.145). 
 
Discussion 
 Previously, Reddy et al (2007) reported an unusual vascular anomaly arising from 
the superior gluteal artery in a case of congenital absence of the inferior gluteal artery. 
They explained this anomaly as the sciatic artery persisting as the proximal portion of the 
superior gluteal artery arising from the posterior division of the internal iliac artery 
(proximal part of the lower segment of the primitive axial artery). The primitive superior 
gluteal artery had failed to arise from the proper lower segment (either proximal or distal 
portion) as the lower segment regressed due to termination of blood flow. As a result, 
blood flowed towards the anterior division as the superior gluteal plexus arose from the 
posterior division, becoming the superior gluteal artery. Moreover, the plexus arose from 
the primitive superior gluteal artery to become the real persistent sciatic artery not the 
persistent axial artery, which is earlier and is clearly distinguished in the new sciatic artery 
classification. In addition, to clarify the persistent anomalous branch, the function of the 
persistent sciatic artery is the same as the inferior gluteal artery in that it supplies the 
sciatic nerve. This case supports the superior gluteal artery development theory. The 
primitive axial artery may appear as a persistent sciatic artery anatomically as a branch of 
the superior gluteal artery or another artery. Therefore, the current study identified the 
(persistent) sciatic artery as either the primitive sciatic or axial plexus embryologically 
arising from the superior gluteal artery in 2.3% (Table A.19). 
Therefore, variability of superior gluteal artery in relation to sciatic artery could be 
explained by current theory. 
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Conclusion 
A sciatic artery is a rare vascular anomaly, referred to as arteria comitans nervi 
ischiadici, a long slender vessel arising from or as a direct continuation of the inferior 
gluteal artery. It was the first described by Green (1832) on post-mortem. In embryological 
studies, it is described as a dorsal branch of the primitive umbilical artery which providing 
the dominant blood supply to the lower limb. The presence of the sciatic or axial artery 
depends on a process called vasculogenesis, which is under the control of positive or 
negative regulators. Some authors believe that a persistent sciatic artery is a direct 
continuation of the internal iliac artery, while the femoral artery is a transposition of the 
external iliac artery. Not surprisingly, the embryological growth and development of a 
persistent sciatic artery is based on regression of the femoral artery system. With all 
hypotheses, there is no clear explanation or comprehensive reason for the presence or 
absence of a sciatic artery. Therefore, this study introduces a new embryological theory to 
explain the different origins of the sciatic artery which could address the questions raised 
by several authors. It also includes the incidence of the sciatic artery origin and its 
branches which may result in serious complications following surgery. Consequently, 
radiologists should know the anatomical characteristics of this artery, including origin and 
branch. For example, the internal pudendal or inferior gluteal artery arising from a sciatic 
artery aneurysm carry a high risk of decreasing sexual desire or monoparalysis of the 
lower limb. This is the first study to include the variability of the pelvic arteries with 
coexistence of a sciatic artery to with the incidence of each variation thereby giving a 
strong background for surgeons to avoid complications, such as the obturator artery 
arising from the external iliac system, giving them an option in the management of 
resection of sciatic artery aneurysm as reanastomosis below the aneurysm. Based on the 
variation of each artery and its coexistence with a sciatic artery, a new development theory 
of the superior and inferior gluteal arteries as well as of the obturator and internal pudendal 
presented and arteries is discussed. 
Persistent sciatic artery has been known by other names in different studies, such 
as the axial, ischiatic or ischiopopliteal arterial trunk, leading to confusion among authors. 
Therefore, this study classifies the sciatic artery into persistent axial and sciatic arteries 
which are different in embryological development and anatomical characteristics: this will 
prevent future confusion. The Pillet et al (1982) classification of the sciatic artery has failed 
via some papers have introduced variability of the femoral system with coexistence of the 
sciatic artery. This classification has four types and was updated by Gauffre et al (1994), 
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who added a fifth type. Even with the latest update, the classification of the sciatic artery is 
not comprehensive. 
Bower et al (1977) proposed a sciatic artery classification system differentiating 
between complete and incomplete types. In the complete type, the sciatic artery continues 
as the popliteal artery distally instead of the superficial femoral artery which is small in size 
(hypoplastic or absent). Persistent sciatic artery therefore becomes the primary blood 
supply of the lower limb when it continues as the popliteal artery. In the incomplete type, 
the sciatic artery is small in size (hypoplastic) and the superficial femoral artery is large. 
Therefore, the superficial femoral artery is the dominant blood supply to the lower limb. 
With both classifications, some cases cannot be categorized due to the properties of the 
persistent sciatic artery.  
In the Noblet et al (1988) review, the complete form was more common. The 
literature present review, agrees with Noblet et al (1988), however on anatomical 
dissection it was found that the sciatic artery was present in only the incomplete forms. 
This contradiction is evidence that the complete form is susceptible to aneurysm while the 
incomplete form is not. Therefore, the incomplete form of sciatic artery may not be an 
issue in relation to aneurysms, but is still an issue for radiologists, general surgeons, 
orthopedics surgeon, obstetricians surgeon and gynecologists facing a serious 
complication with a pelvic artery rather than sciatic aneurysm, which needs a cautious 
approach for any surgical procedure such as hysterectomy, kidney transplant and hip joint 
replacement, even with an intact artery. 
A sciatic artery may present in one or both limbs, and could be either complete or 
incomplete. Unilateral sciatic arteries are more common than bilateral. In cases of kidney 
transplant, it is essential to know this incidence to avoid unilateral sciatic artery producing 
monoparalysis, which could be avoided by transplanting the kidney to other side. In cases 
of bilateral coexistence, the renal artery has to be reanastomosed with the external iliac 
artery in incomplete forms to avoid lower limb monoparylsis.  
The sciatic artery is predisposed to aneurysm, atherosclerosis, thrombosis and 
peripheral vascular ischaemia. According to Maldini et al (2002) the first person to 
diagnose sciatic aneurysm wass Fagge in 1864. Based on a review of sciatic artery 
aneurysm, it frequently occurs in almost 50% of all sciatic artery cases and is frequently 
occurs in the seventh decade. 
The current study estimates the incidence rate of previous complications as well as 
the various risk factors, such as lower limb congenital anomalies and chronic disease or 
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any disorder, which may change blood viscosity. Moreover, aortic arch branch, iliac 
system branches, femoral system branch anomalies, hepatic function disorder, chronic 
disorder, autoimmune and infective vasculitis, deep venous thrombosis, arteriovenous 
malformation, varicosity, renal disease, cardiac disease, tumour, congenital limb 
deformities, obstetrics and gynecology as well as atherosclerotic change, stroke and 
smoking are found to be associated with sciatic aneurysm which also has been estimated 
accurately to clarify the reason or risk factors (Bardsley 1970; Robertson et al 1990; 
Ikezawa et al 1994, Madson et al 1995; Muller et al 1967; Mayschak and Flye 1984; Kuo 
et al 1997; Batchelor and Vowden 2000; Kurtoglu et al 2001; Daya 2008; van Hooft et al 
2009; Kircher et al 2010; Daya and Makakole 2011, Jones et al 2011, Umeda et al 2011). 
Aneurysm of the sciatic artery is characterized by clinical signs or symptoms of 
peripheral vascular disease or atypical sciatica, the appearance of gluteal masses, 
whether pulsatile or non pulsatile, which are measured carefully to find the most cardinal 
signs to diagnose the aneurysm of the sciatic artery. In fact, sciatic aneurysm mimics 
atypical sciatica and intermittent claudication. Therefore, a mass is one of sciatic artery 
aneurysm is cardinal signs alerting the clinician and should not be ignored. Furthermore, 
surgical and medical treatment has been included to determine the value of each method, 
as well as its complications which ends with amputation. 
The sciatic artery has an estimated incidence based on an angiographic series 
ranging from 0.04 to 0.06%. Surprisingly, the current anatomic study found the incomplete 
form sciatic artery was present in 22.3%, which is for more frequent than radiologists, on 
the basis of clinical investigation, have reported. Therefore, the current study incidence is 
accurate for an incomplete sciatic artery and less likely to predispose to aneurysm. 
Based on the current review, angiography is the gold standard to detect any 
pathological lesions of vessels. This has been shown to be a useful method to document 
sciatic artery aneurysm, which could be used in the clinical diagnosis of aneurysm 
associated with thrombus formation or treatment. Other radiological methods, such as CT 
or MRI are useful and better than when used in combination with angiography, but it is 
more expensive. The sciatic artery has a high incidence rate in this study due to its 
incomplete form. 
The internal iliac artery is classified to simplify the variability of its branches. 
Initially, the internal iliac artery was classified anatomically by Herbert (1825) then by 
Power (1862): Testut (1948) and Williams et al (1995) used different classifications. 
Finally, it was described by Henry (1986), Sharpey et al (1867) and Wilson (1868). One of 
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the radiologic classifications was by Adachi (1928). In fact, Lipshutz (1916) was the first 
person to describe the internal iliac artery classification. Tsukamoto (1929), Ashley and 
Anson (1941), Miyaji (1935), Aria (1936), Hoshiai (1938), Raithwaite (1952), Suzuki 
(1954), Yasukawa (1954), Fischer (1959), Roberts and Krishinger (1968), Morita et al 
(1974), Iwasaki et al (1987), Yamaki et al (1998) and Bilhim et al (2011) all followed the 
Adachi (1928) classification modified from Lipshutz (1916). Unfortunately, no one included 
the sciatic artery in the classification, except for Lipshutz (1916) who described the sciatic 
artery as the inferior gluteal artery. Coexistence of the sciatic artery changes this 
classification. Therefore, the current study is the first to include the sciatic artery in this 
classification and is the reason for the variability of the pelvic arteries. It includes the same 
numerical types to prevent confusion; an additional type is added with the incidence of 
each also given. With the new internal iliac artery classification, radiologists will be able to 
recognize the organization of the major internal iliac artery branches to avoid unnecessary 
embolization, as well as embolectomy and non mandatory ligation during major operations 
leading to a decrease in the risk of iatrogenic trauma and limit postsurgical complications. 
The sciatic artery is not the only artery to supply the sciatic nerve, it may also be 
supplied by other arteries during its course by branches from the superior and inferior 
gluteal, and internal pudendal arteries. The sciatic nerve is supplied by different arteries 
from various sources with either a coexisting or absent sciatic artery either directly or 
indirectly. The sciatic nerve gains a supply from the lateral sacral and inferior gluteal 
arteries in the pelvis and gluteal region respectively.  In the present study the variability of 
supply of the sciatic nerve from its roots to its bifurcation is presented. Furthermore, the 
major and minor source of the arterial supply of the sciatic nerve has been clarified with an 
incidence rate. In addition, variability of the course of the sciatic nerve and variability of its 
arterial supply is presented. The sciatic nerve was found to have variable morphology, 
which is classified to assist clinicians in differential diagnosis of sciatica. The current study 
has presented new theories of embryological, anatomical, genetic and clinical aspects 
which could be an introduction to several fields of research leading to improvements in 
basic and clinical education. 
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